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SARO 


CUTTY 


STEEL STRIP 


<ABIN FLYING BOAT 


The whole of the Stain- 
less Steel Strip used in 
the Construction of the 
Framework of the R 101 
was supplied by 


J. J. H ABERSHON & SONS, LTD 

HOLMES MILLS, ROTHERHAM 


Phone: Rotherham 569 T-A : “ Habershon Sons Rotherham 
(4 lines)- 


,utty Clark is designed as a cabin 
boat suitable in every respect lor 
air-routes, private ownership, 
hut is readily convertible to 


commercia 


nan principles. 


i one, two, or t 
accommodates 4 


jjUippCl 


lines, 


or triple-engined machines 
one unit out oi action. 


even wil 


STRENGTH COMBINED 
WITH LIGHTNESS. 

AN alloy with the 
** strength and hardness 
of MUd Steel, but having 
only one-third of its weight, 
and possessing excellent 
machining qualities. 

Specific Gravity, 2.8. 

Tensile Strength 
up to 35 tons. 
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EDITORIAL COMMENT 


' ~ fjjLM " ,,r k of Imperial Airways, Ltd., this 
year. After a record of four years’ 
I flying without accident resulting in 

injury to any fare-paying passenger, a 

series of mishaps have taken place 
which, unmerited though they be, 
may do harm in shaking the faith of 
the general public in the safety of British air transport 
on regular air routes. Those who still entertain 
superstitious fears may derive a certain amount of 
re-assurance from the fact that we have now had 
three serious mishaps, and that there- 

FlvinC-Boat ^ orc a lonR s P e ^ without another 

Disaster accident may be expected. First there 
was the case of the twin-engined Hand- 
let- Page machine, which, due to failure of one of 
its engines, was compelled to come down in the 
Channel. Then a three-engined de Havilland machine 
caught fire from one of its wing-tip flares in coming in 
to land at Jask ; and now we have the saddest mishap 
of all in the loss of the Short “ Calcutta ” with its 
seven occupants in the Gulf of Genoa, some miles off 
Spezia. 

If one examines the history of accidents in flying 
over a period of years, it is found that there are very 
manj T which, it must be concluded, should be classed 
as “ avoidable,” in that it is possible to say that if 
this or that or the other had been done the accident 
would not have happened. It may be an error of 
judgment on the part of the pilot ; it may be sudden 
illness of the pilot ; it may he fire on board, an 
occurrence so rare as to be negligible in British 
aviation ; or it may be a number of other causes, 
any or all of which might have been avoided “ if ” 
some other course of action or some other precaution 
had been taken. 

In the case of the last accident, as far as can at 
present be seen, no one was to blame in any way. 
The Short “ Calcutta ” was on its way with pas- 
sengers and, presumably, mails to Genoa. The 
machine had, it is reported, left Naples at 10 a.m. 
and, after a halt at Ostia, proceeded towards Genoa, 
where she was due at 4.30 p.m. From this point the 
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Nov. 5 R.Ae.S., R.Ae.C., and Air League Conlerence 

on Necessity lor Municipal Airports, at 
Inst, of Electrical Engineers. 

Nov. 7 ... Lecture, “ Recent Developments of Fuels 

and Dopes for Aircraft Engines,” by 
Dr. A. E. Dunstan, before R.Ae.S. and Inst. 
Ae.E. 

Nov. 9 .... H.M.S. “ Engadine ” Annual Re-Union 

Dinner, AdelPhi Hot»l. 

Nov. 13 .... Sqdn.-Ldr. Bert Hinkler on “ My Solo Flight 

to Australia ” at Westminster School. 

Nov. 16 .... R.Ae.S. Informal Dinner and Discussion on 

High-Speed Aircraft. 

Nov. 21 .... Lecture, “The Inspection of Materials,” by 

Mr. L. W. Johnson, before R.Ae.S. and 
Inst. Ae.E. 

Nov. 28 .... Lecture, “Flying and Maintenance from 

the Owner’s Point of View,” by Sq.-Ldr. 
H. M. Probyn, before R.Ae.S. and Inst. 
Ae.E. 

Dec. 5 .... Lecture, “ Recent Work on the Autogiro,” 

by Senr. 3. de la Cierva, before R.Ae.S. 
and Inst.Ae.E. 

Dec. 12 Lecture, “ The Development of Materials 

lor Aircraft Purposes,” by Dr. W. Rosen- 
.... hain before R.Ae.S. and Inst.Ae.E. 


Lecture, “ The Strategical Mobility of Air 
Forces,” by Gp.-Capt. C. L. Courtney, 
before Royal United Service Inst. 
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reports become rather conflicting. It appears, how- 
ever, that something went wrong on board, what we 
do not know. It may have been engine trouble or 
it may have been shortage of petrol. At any rate, 
the “City of Rome,” as the machine was named, 
sent out distress signals by wireless, winch were 
picked up by Italian land stations. The point is that, 
if the various accounts and reports that have appeared 
are to be trusted, the last distress signal was heard 
shortly after 3 p.m. 

The Spezia correspondent of the Daily Mail gives 
an account of an interview with the captain of the 
Italian steamer Fantiglia in which it is stated that 
this vessel, which was on her way from Cette to 
Naples, came up with the flving-boat at about 10 p.m. 
The Famiglia carried no wireless, and so came across 
the " Calcutta ” quite by chance, knowing nothing 
of the wireless messages sent ottt from Spezia in 
response to the distress signal. Attempts to take 
the occupants of the flying-boat off one by one having 
failed, the Famiglia succeeded in throwing a line 
across to the " Calcutta,” and a hawser was sent 
over and made fast. After towing for about a 
quarter of an hour, the hawser parted, and the 
Famiglia was unable to find the flying-boat again. 

This, briefly, appears to be all that is definitely 
known at present about this very distressing accident 
If the Daily Mail account is accurate, which there 
does not appear any reason to doubt, it emerges that 
none of the vessels proceeding to the scene after the 
sending of the wireless instructions sent out from 
Spezia succeeded in finding the flying-boat, which is 
not to be wondered at in view of the fact that darkness 
must have been approaching before any vessel could 
have reached the locality where the flying-boat came 
down. That the Famiglia found her was, apparently, 
purely by chance. And it does not require any very 
intimate knowledge of the sea and of seamanship to 
realise the enormous difficulties with which the 
skipper of the Famiglia was confronted. Darkness, 
a howling gale, seas running so high as to wash right 
over the vessel. The relative movements of steamer 
and flying-boat so large and so violent that to transfer 
the unfortunate people from the flying-boat to the 
steamer must, quite obviously, have been impossible. 
In our opinion the skipper did wonders in getting a 
towline across, and one can only conclude that he 
and his crew did all that was humanly possible. 

The only, and the fundamental, problem left is, 
what was the cause of the descent of the machine ? 
The answer to that will presumably never be known. 
It is possible that one of the three engines developed 
trouble. There is nothing to indicate that this was 
so, but it must be included among possibilities. In 
the weather conditions obtaining at the time, with 

❖ < 5 > 

Twelve days’ European Tour by Gipsy Moth 

Mr. Derek Schreiber, of the 11th Hussars, has just 
completed a most enjoyable trip in his Gipsy Moth. With 
only 12 days' leave he arranged an ambitious route, but 
was able to carry it out in spite of bad weather. Leaving 
from and returning to Famborough, Hants, his route was 
as follows : Lympne, Brussels, Munster, Hanover, Berlin, 
Dresden, Prague, Vienna, Budapest, Vienna, Wiels, Munich, 
Furth, Frankfort, Cologne, Brussels, Lympne ; and in the 
early stages of the trip, despite a 40 m.p.h. contrary wind, 
and only flying 100 miles the second day, he reached 
Budapest in three days. Accompanied by a brother officer 
as passenger, he flew almost 32 hours. He and his passenger 
in flying kit weighed 29 stones, which, with two large suitcases, 
maps, and a few spare parts (none of which were touched), 
was a good load. Mr. Schreiber says that his Moth behaved 


gusts reported to have reached 60-70 m.p.h., the 
machine might well have been forced down by partial 
failure of one engine only. 

Another possibility is that, having encountered 
very strong adverse winds, the machine might have 
been running out of fuel, and that it was this which 
necessitated the alighting. This possibility is rather 
discounted by certain reports which state that, 
during the time the machine was being towed, her 
engines were kept running to assist in the towing 
operation. The Daily Mail's account does not, 
however, make any mention of this, and it may be 
that there is no foundation for the reports. Finally, 
it is conceivable that the machine was in perfect 
order, but was forced down by stress of weather. 
While not probable,' this explanation cannot be 
entirely dismissed. 

Looked at from whatever angle one chooses, it 
does not appear that this accident was one which 
can be regarded as having been avoidable. Every- 
one, the Italian authorities and the Italian vessels, 
seem to have done everything possible. The pilot 
of the ill-fated flying-boat must be considered to have 
handled his machine with admirable skill. Other- 
wise, he would never have alighted on the water 
safely. The wireless operator appears to have sent 
out his distress messages as long as he could. But 
the elements proved too formidable. And we are 
once more left to mourn the loss of lives in tragic 
and, this time, dramatic circumstances. That avia- 
tion will ever be entirely free from accidents of this 
nature is extremely doubtful. Other and older 
means of transport have them. Liners still go down 
with heavy loss of life, and railway trains still have 
collisions. And there is, as far as can be seen at 
present, nothing in this air accident to shake one's 
belief in the relative safety of air travel. The circum- 
stances were unusual in the extreme, and may not 
be duplicated again for many years. 

If there is anything to be learned from the loss of 
the " City of Rcme,” it is that the Short "Calcutta ” 
flving-boat is a remarkably seaworthy machine. If 
the last S.O.S. was sent out shortly after three in 
the afternoon, and the Famiglia came up with the 
machine at ten o’clock at night, the machine must 
have remained afloat for something like seven hours. 
Considering that a gale was blowing at the time, 
and that the sea was very rough indeed, we consider 
that this is proof positive that in all normal weathers, 
a forced descent on the water need cause no anxiety 
at all. \Vlien a wind is blowing with a velocity of 
more than the stalling speed of a machine, no air- 
craft could be expected to live indefinitely, and the 
“ Calcutta,” in our opinion, did well to last seven 
hours under such circumstances. 

<$> <$> 

splendidly and gave no trouble. When he totalled up his 
log book on his return he was horrified to find that for the 
hours flown the routine attention which he had carried out 
was a good bit less than advised in the maker’s handbook, 
and states that had anything gone amiss, he would have 
had himself to blame. (Would that all Moth owners were 
as considerate of the makers as Mr. Schreiber !) His oil 
consumption is particularly interesting in that he only 
used 1 $ gallons for the whole tour. This is at the rate of 
0-375 pint per hour, which is less than the allowance of 
£ pint per hour given in the maker’s handbook. He 
remarks : ". . . It is difficult to understand why more 

people do not make use of the light car of the air, and enjoy 
a really instructive and invigorating holiday, and if any Moth 
owners are contemplating such a trip, as 1 have just made, 
I am convinced that they will never regret their decision.’’ 
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%Mckeis Reid Control Indicator 





An essential 
instrument for flying 
in conditions of poor 
visibility. 


Captain C. D. Barnard, who in seven days, with 
Her Grace The Duchess of Bedford, recently flew 
Irom England to India (Karachi) and back, writes : — 

“ The Reid Control Indicator was invaluable — especially 
considering the fact that a great deal of the journey was 
flown in clouds or in dust-storms. It worked perfectly 

and I should insist upon a ‘Reid’ being fitted to any machine 
if I were to contemplate a similar flight on it." 

August 17th, 1929. 

t 

Enquiries to ; 

VICKERS (aviation) LIMITED 

BYFLEET ROAD, WEYBRIDGE. 

Telephone : Byfleet 240. 

Head Office ; 

VICKERS HOUSE, BROADWAY, LONDON, S.W.l. 

Telephone : Victoria 6900. Telegrams : Vickers, Sowest, London. 
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RESERVE POWER. 


FIT A 

CIRRUS HERMES ENGINE 


PROOF. 

A HERMES-engined aircraft 
obtained the fastest time over 
the course of approximately 
4,000 miles round Europe in 
the International Light ’Plane 
Competition in July. 

A HERMES-engined aircraft 
obtained the fastest time in 
the race for the Grosvenor 
Challenge Cup at the im- 
portant Newcastle Meeting 
held on 5th October. 

<> 

A HERMES-engined aircraft 
won the Kingston-upon-Hull 
Challenge Cup in a race for 
light aircraft at the opening 
of Hull Aerodrome on 10th 
October. 


PROOF . 

HERMES engines are 
specially suitable for in- 
stallation in 3-seater cabin 
aircraft, twin and triple-en- 
gined aircraft, light seaplanes 
and small flying boats. 


HERMES engines are fitted 
in the twin-engined Saunders- 
Roe CUTTY-SARK (flying 
boat) and the triple-engined 
WESTLAND IV. Limousine. 

o- 

When fitted in Light Aircraft 
HERMES engines provide a 
large rfeserve of Power. 


Telephone: Holborn 4076. Telegrams: Ocirruso, Londos. 

Manufacturers ; — 

CIRRUS AERO ENGINES LTD., Regent House, 89, KINGSWAY, LONDON, W.C.2. 


Kindly mention “ Flight " when corresponding with advertisers. 

viii 




DROPPING A “MOULDIE : A Hawker “Horsley” of Nn ^ ^ u „ , RA.F. Official Photograph. Crown copyright 

long-distance - Hoes..,,. ““ - 



FLIGHT, November 1, 1929 





FLIGHT, November 1, 1929 



GLOSTER” SURVEY MACHINE 


W ITH the exception of air taxy work, air survey is the 
only form of aviation which at the present time is 
real " commercial ” aviation in that it pays for itself 
as a commercial undertaking without any artificial en- 
couragement in the form of subsidies. In the 1928 Annual 
Report on Civil Aviation, matter and statistics were given 
which indicate the great amount of work carried out by the 
two British firms at present engaged upon air survey and 
air photography : the Aircraft Operating Company and the 
Air Survey Company. These two firms have been in existence 
for some years, but hitherto they have carried out their 
work, very successfully be it said, with aircraft not 
specifically designed for air survey and air photography. 
It was, if we remember aright, at an informal dinner of the 
Institution of Aeronautical Engineers that Major Hemming 
outlined the sort of aircraft which he would like to have for air 


survey work. At the time his requirements probably 
appeared to those present as somewhat ambitious, but tin 
practical experience since gained, and the vast amount of 
work carried out, does not indicate that Major Hemming 
was far wrong. He has been some tine in realising his 
ambitions, but at last the Gloster Aircraft Co., Ltd., cam'' 
forward with a suitable design, and two machines of this type 
were laid down, one of which was exhibited (in skeleton I 
at the Olympia Aero Show. The machines have now been 
completed, and the Flight photographs which accompany 
these notes show that of the Aircraft Operating Company 
in flight, the photographs being taken from another aeroplane 
We have not yet had the official results of flight tests, and so 
do not know whether the predicted performance has been 
attained, but there is no reason to believe that the actual 
figures differ materially from the estimated. The *achinr 
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the PULLMAN 


I lie Avro io is the British version of the 
Fokker F7-3M. It embodies all that is excell- 
ent in modern air travel, comfort, speed and 
p Icat reliability under all climatic conditions. 
r . ,s equipped with three 230 h.p. Armstrong- 
-yidcley engines and the whole machine is 
1 'itish built to the Air Ministry’s standard 



OF THE SKIES 

of airworthiness. This type is used by the 
Dutch, Swiss, Italian and Canadian air lines 
and has recently been selected for passenger 
and freight service by Australian National 
Airways Ltd., who have ordered four Avro 
io’s for passenger and freight traffic on their 
Brisbane to Sidney route. 


AVRO IO 

Cruising speed 100 m.p.h. Range from 400 miles upwards. 

Payload up to 2000 lbs. 

Specifications and full particulars both of the above plane and of the Avro 5 (seating 
pilot and four passengers) will be supplied on application. Those interested should 
nrite also for special catalogue of the famous “Avian" light aeroplane. 


& GO LTD « *66 PICC ADILLY, LONDON, w. i . Works: Manchester and hamble, Southampton 

Save time by using the Air Mail. 
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actually appears capable of " flying on 
one engine," and even of climbing 
slowly with one of the engines throttled 
right down. 

As the poster Air Survey machine 
was described in detail, and illustrated 
in our issue of July 11. we do not 
propose to give a detailed description 
R ri ■ , may, however, be of convenience 

J° / eaders if we recall briefly the mam 

features etc. The machine is of Gloster 
an-rnetal construction, and is a twin- 
engined (Bristol "Jupiter”) tractor bi- 
plane 1 he pilot's cockpit is in the nose, 
and the ‘ cabin " aft of the cockpit is 
equipped with special photographic 
equipment three separate camera 
positions being provided. The overall 
dimensions are : Length. 48 ft. fi in ; 

span. 61 ft. ; wing area. 1,025 sq. ft The 
tare weight is 5,615 lbs., and the maxi- 
mum permissible gross weight. 8,570 lbs. 

lie normal petrol tankage is 200 gallons 
am oil 2/ gallons. Thei survey- load 
r T, - tWO and equipment) is 800 lbs. 
■plowing are the estimated performance 
: Ful1 s r*‘ ed at 1,000 ft., 131 

m .j’ h ; at 20,000 ft., 1 14 m.p.h. ; service 
in | ,Dg ’ 21,900 ft - 1 endurance at i,000 ft., 
a d cruising speed of 110 m p.h.. 4-5 

■ it '[no at 20,000 ft- and cruising speed 

m-teh 0 m l p J" 6-5 h °urs. The second 

L-norf ‘ S f ° r Sale> and would n^ke a 
soorj commercial nirrrafi 



FLIGHT, November 1 , 1929 


Mh 



AIR TRANSPORT 


AIRPORTS 

By FRANCIS WOOD, M.Inst.C.E. 

(Borough Engineer and Surveyor to the County 
Borough of Blackpool) 

[Continued from page 1134) 

Acreage 

yy N airport 800 yards in diameter means 154 acres or there- 
abouts. It is possibly the case that such an area of land 
* in some districts near to the town may be available, 
but it would be difficult in the generality of cases to discover 
such an expanse. It is not absolutely necessary that the 
area should be in one large open space. Runways in three 
or four directions radiating from a centre or from two points 
would prove to be equally satisfactory. Such an area would 
be possibly obtainable, and only about 80 to 100 acres 
actually required. The strips should have the required 
length and be about 200 yards in width. A skilful pilot 
would be able to bring his machine safely to the ground on 
a much narrower width, but allowances must be made for 
other than the most skilful. There must be a margin, and 
it should be as much over 200 yards in width as can reasonably 
be obtained. Obviously if the traffic develops to a large 
scale, the area, if large enough, would enable machines to 
land and take off more than one at a time. Figs. 1 and 2 
(page 1 134) show sites that might be laid out, and which would 
serve the purpose ; such an area would be about 80 acres 
in extent, and would enable a machine to take off and land 
in the prevailing winds that usually apply in this country. 
It will be gathered that there are several variations that may 
be made in the lines of the boundary of the airport, where the 
land is of a character which docs not permit of it being in one 
large and comprehensive area. The main factor should be 
that runways should be available in the direction of the 
winds, so that a pilot can take off and land at any time. 


Surrounding Land 

It would obviously be more economical in working and 
more satisfactory from every point of view, that the area 
should be on a complete field, and particularly so for 'planes 
employed on night work. It may be assumed that an airport 
of the size that would meet the average requirements should 
have an area of about 80 to 120 acres. It may be desirable 
to acquire even more land so as to control the development 
surrounding the airport, and also it may be that such extra 
land, when the airport is developing into a business proposi- 
tion, may be leased or sold at a profit to assist in paying for 
the airport area. 

Showrooms, Car Parks and Spectators 

The popular airport will naturally develop the surrounding 
land. It can be assumed that builders of aeroplanes may 
establish themselves on the boundary, so that they may have 
the airport as an easy access from which to test their 
machines before they are disposed of. They may desire 
show rooms on or near to the site even if they do not manu- 
facture their machines there. 

The airport will naturally, if it is used popularly, require 
a motor car parking space which should be of considerable 
size to accommodate a large number of motor cars, together 
with the space for the eventual hangars, administrative 
buildings, space for petrol supply, and the necessary road 
communications. There should also be space for spectators 
out of the line of the runways. 

Air Pageants 

The air pageant, which appears to be an annual event at 
Hendon, is a very attractive spectacle, and if similar pageants 
can be arranged on a similar basis and proved equally popu- 
lar and attractive, the probability of the airport being a 
proposition that will maintain itself would not be far distant 

Hangars 

While, it is only absolutely requisite to provide the airport 
with runways for machines to land and take off from, it will 
become almost an essential that a hangar and offices should 
be established, because the owner or pilot of a machine 



A Colonial Airport : 
Melbourne Aerodrome, 
which is situated along- 
side the Yarra River, 
about two miles from 
Hobson’s Bay. 
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full throttle 

Take-Offs 

with 

IO Passe 


Sir Alan Cobham's Great 
Test of the Geared Jaguar 

54,000 miles in 21 weeks, 4,000 full 
throttle take-offs, 40,000 air passengers, 
and 562 hours without complete over- 
haul, by the GEARED JAGUAR 
fitted in Sir Alan Cobham’s D.H. 
Giant Moth u Youth of Britain.” 


I hc 80 h.p. 

GENET 

Avian 

wins the 

Montreal 
Air Derby 


The Genet En- 
gine has now 
won the three 
big open races 
in Canada. 


Flown and 
Known 
all over 
the World 


ARMSTRONG SID DELE Y MOTORS LIMITED 
Head Office and Works : Coventry. London : io Old Bond Street, W.i 


Save time by using the Air Mail. 
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HAWKER “TOMTIT” 

ARMSTRONG SIDDELEY MONGOOSE ENGINE. 

“ The ideal training machine, and the only type completely 
equipped for blind flying.” 


H. G. HAWKER ENGINEERING CO., LTD. 

Specialists in Military Aircraft. 


Works : Kingston. 


Aerodrome : Brooklands. 
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Airports and Flying Meetings : The Rotterdam Airport photographed on the occasion 
of the Air Meeting held there on June 27-29, 1929. 


'.aiding on an airport does not desire only to land, he will 
require a hangar in which to house the machine when it is 
not flying. If it is left out in the open, a strong wind might 
have a damaging effect upon the macliine, and although it 
would be ordinarily safe if anchored down, no owner would 
contemplate leaving a machine in the open which has cost 
anything up to /l, 000 or more if it was possible to avoid it. 
He would preferably go to an airport that had a hangar 
available. A machine left out at night in the open is subject 
to unauthorised persons pilfering and damaging it. notwith- 
standing that the airport may be subject to supervision and 
control. 


Office Accommodation 

Similarly, office accommodation is equally essential. It 
ls *n the office that the caretaker or groundsman or superin- 
tendent should be housed. Some person should be in control 
of the area to take the fees, keep a daily record of the 
machines that land and take off, of those that use the 
hangars, the passengers on the joy flights, or distance 
flights, the sale of petrol, oil, etc.. 


Telephone and Wireless 

A telephone is, of course, essential, and it may in the future 
ne necessary to have a wireless receiving and transmission 
Mn , which would assist a pilot to make a landing in a fog, 
and for the assistance it can give in intimating to him his 
position, which he may have difficulty in establishing through 
the atmospheric conditions that may be prevailing. At the 
present time this is done at Croydon, and several selected 
other airports for the British Isles. The weather reports 
would also be available by this means. Electricity would be 
used for illuminating the landing ground for night flying. 


The Law Regulating Airports 

A local authority' may acquire the necessary land for the 
airport by applying to the Air Council under Section 8 of 


the Air Navigation Act of 1920 for powers to negotiate or 
purchase compulsorily (this clause is given below). 

The local authority may select a site (which should be 
one that will be approved by' the Air Ministry) and obtain 
powers to purchase by a private Act. One advantage of 
this method is that the Corporation can acquire the land 
compulsorily' and any opposition to the acquisition or to 
the formation of an airport on the particular site chosen 
is reviewed by Committees of both Houses of Parliament. 
The Blackpool Corporation was the first to obtain powers 
by a private Act, and the section dealing with the under- 
taking is given in cxttnso. It will be of interest to compare 
the two methods. There are probably advantages by the 
latter method which would appear to be desirable. 

Air Navigation Act. 1920. Section 8 is as follows . — 

8. — (1) The Air Council and any local authority to 
which this section applies with the consent of the Air Council, 
and subject to such conditions as the Air Council may' pres- 
cribe, shall have power to establish and maintain aerodromes 
(including power to provide and maintain roads and ap- 
proaches, buildings and other accommodation and apparatus 
and equipment for such aerodromes) and to acquire land 
for that purpose, by purchase or hire, in the case of a local 
authority by agreement, and in the case of the Air Council 
either by agreement or in accordance with the provisions 
of this Act as to the acquisition of land by' the Air Council. 
Land may be acquired by' a local authority under this section 
either within or without the area of the authority. 

(2) A local authority' providing an aerodrome under this 
section shall have power to carry on in connection therewith 
any subsidiary business certified by' the Air Council to be 
ancillary to the carrying on of an aerodrome. 

(3) The local authorities to which this section applies are 
the common council of the City of London, the councils of 
counties and county boroughs, and urban district councils, 
and the expenses of those councils under this section shall 
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be defrayed, in the case of the common council of the city 
of London out of the general rate, in the case of a county 
council as expenses for general county purposes, and in 
the case of other councils as expenses incurred in the 
administration of the Fublic Health Acts, 1875 to 1908. 

(4) A local authority may borrow for the purposes of 
this section, in the case of the common council of the city 
of London under the City of London Sewers Acts, 1848 to 
189/, and in the case of a countv council under section 69 
of the Local Government Act, 1888, as if those purposes were 
mentioned in that section, and in the case of a council of a 
county borough or urban district shall have the same power 
of borrowing under this section as they have under the 
Public Health Acts, 1875 to 1908, for the purpose of defraying 
any expenses incurred by them in the administration of 
those Acts, but money so borrowed shall not be reckoned 
as part of the debt of such local authority for the purposes of 
any enactment limiting the powers of borrowing by the 
authority. 


under the powers of this section, except that as regards the 
confirmation of byelaws relating to the aerodrome and 
inquiries in relation thereto, the Secretary of State for Air 
shall be substituted for the Ministry of Health. 

(4) The aerodrome established by the Corporation under 
this section, and any subsidiary business connected there- 
with. shall be in the same relation to the Air Council and 
the Secretary of State for Air, and subject to the like control 
by them under the Air Navigation Act, 1920, or any Act 
amending, replacing or consolidating the same as if this 
Act had not been passed. 

(5) Upon the acquisition by the Corporation of the lands 
referred to in this section, the Corporation may stop up tin 
footpaths shown on the deposited plans, as intended to be 
stopped up, and thereupon all rights of way over and along 
the Same shall be extinguished. 

(6) The Corporation shall make full compensation to all 
parties interested in respect of any private rights of way 
extinguished by virtue of this section, and such compensa 



An American Airport : 
Sky Harbor, Chicago, 
showing the Adminis- 
tration Building in the 
foreground and the 
hangar in the back- 
ground. 


(5) For the purpose of the purchase of land under this 
section by a local authority, the Lands Clauses Acts shall 
be incorporated with this Act except the provisions of those 
Acts with respect to the purchase and taking of land other- 
wise than by agreement. 

Private Act, 1928, relating to Airport 

The section of the Blackpool Improvement Act, 1928, 
dealing with aerodrome undertaking is as follows and would 
act as a precedent, where necessary : — 

" (1) Upon the acquisition by the Corporation of the lands 
in the townships of Hardhorn with Newton and Martan in 
the rural district of Fylde on the deposited plans or any 
part of those lands the Corporation may establish thereon 
an undertaking comprising an aerodrome and works and 
conveniences for games and sports, together with all proper 
or convenient hangars, garages, repair shops, buildings, 
refreshment rooms, offices, approach roads, footpaths, works 
and conveniences connected therewith. 

(2) The Corporation may carry on, equip, maintain and 
manage the undertaking authorised by this section and may 
make such charges in respect thereof as they may think 
fit and may let the same or any part thereof for such period 
and upon and subject to such terras and conditions as they 
may think fit. 

Provided that the charges to be made in respect of the 
aerodrome shall be subject to the approval of the Secretary 
of State for Air. 

(3) (a) The Corporation may make bye-laws with respect 
to the undertaking authorised by this section. 

(6) The provisions of the following sections of the Public 
Health Act, 1875 (namely) : — 

Section 182 (Authentication and alteration of byelaws). 

,, 183 (Power to impose penalties on breach of bye- 

laws). 

„ 184 (Confirmation of byelaws). 

„ 185 (Byelaws to be printed, etc.), 

so far as they relate to byelaws made by an urban sanitary 
authority shall apply to all byelaws made by the Corporation 


tion shall be settled in manner provided by law with reference 
to the taking of lands otherwise than by agreement. 

(7) All money received by the Corporation on account of 
the revenue of the undertaking authorized by this section 
shall be carried to and shall form part of the general rate 
fund, and all payments and expenses made and incurred in 
respect of that undertaking shall be paid out of that fund. 

(8) The Corporation may, if they think fit, apply money 
received by them on account of the revenue of the said 
undertaking in the construction, renewal, extension and 
improvement thereof in the provision of working capital foi 
such undertaking, or in the formation of a reserve fund. 

(9) The Corporation shall keep their accounts of the said 
undertaking so as to distinguish capital from revenue, and 
as to revenue so as to show under a separate heading or 
division, on the one side all receipts in respect of the undei 
taking, and on the cither side all payments and expenses it 
respect of the undertaking, such payments and expense- 
lieing divided so as to show, in each case, the amount- 
expended in respect £f each of the following purposes (thai 
is to say r ) • — 

(a) The working and establishment expenses and cost o! 
maintenance of the undertaking. 

(5) The interest on moneys borrowed by’ the Corporation 
for the purposes of or connected with the undertaking 

(c) The requisite appropriations, instalments or sinking 

fund payments in respect of money’s borrowed for the 
purpose of the undertaking. 

(d) All other expenses (if any) of the undertaking properh 
chargeable to revenue. 

(e) The amount (if any) paid to reserve fund to be formed 

as hereinafter provided. 

(10) The Corporation may (if they think fit) provid' 
a reserve fund in respect of the said undertaking by setting 
aside such an amount as they may’ from time to time thinl' 
reasonable, and (if they invest the amount so set aside, or 
any part thereof) investing the same in statutory securities 
and accumulating the same until the fund or funds so forme 
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THE ALL-STEEL ATLAS 

(ON WHEELS, FLOATS OR SKIS) 

HE all-steel Adas is the best aircraft for land or sea 
reconnaissance. 

It is the standard Army Co-operation two-seater of the 
Royal Air Force. 

Its steel construction accounts for its unrivalled durability 
and ease of maintenance. Fitted with the world-famous Armstrong 
Siddeley Jaguar engine (plain or geared type), its speed, climb and 
ceiling fulfil the severest Service requirements. It is produced on 
the grand scale by the best equipped aircraft works in Europe. 


PERFORMANCE FIGURES 
ATLAS WITH JAGUAR ENGINE AND TOWNEND RING 
Fuel, 75 gallons (337 litres). Oil, 7 gallons (32 litres). Military Load, 880 lbs. (400 kgs.) 





Plain Engine. 

Geared Engine 



Plain Engine. 

Geared Engine. 

Approx, total weight 

4000 lbs. 

4115 lbs. 

Time to 

5000 ft. 

5.25 minutes 

4.25 minutes 




1820 kgs. 

1870 kgs. 

W ft 

10000 ft. 

12-5 

10.5 „ 

Speed at ground level 

I43.5 m.p.h. 

149 m.p.h. 

tt t» 

15000 ft. 

26 

21.75 ,, 




231 km.p.h. 

240 km.p.h. 

tt tt 

1000 mtrs. 

3-5 

2.5 n 

tt 

ft 

5000 ft. 

139.5 m.p.h 

145 m.p.h. 

tt tt 

3000 „ 

12-5 

10.25 » 

tt 

ft 

10000 ft. 

134 m.p.h 

140 m.p.h. 

tt ft 

5000 „ 

34 

27-5 

tt 

tt 

15000 ft. 

125 m.p.h. 

131 m.p.h. 

Absolute Ceiling 

19000 ft. 

19100 ft. 

it 

it 

1000 metres 

226 km.p.h. 

236 km.p.h 



5800 metres 

5830 metres 

if 

ft 

3000 metres 

216 km.p.h. 

225 km.p.h. 

Service Ceiling 

17300 ft. 

17700 ft. 

it 

tt 

5000 metres 

193 km.p.h. 

204 km.p.h. 



5280 metres 

5400 metres 


Maximum allowable R.P.M. 2200. Normal R.P.M. 2000 



SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LIMITED 

Works and Aerodrome : Whitley, Coventry. London : io Old Bond Street, W.i 



Save time by using the Air Mail. 
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TITANINE-EMAILLITE LIMITED 

HEAD OFFICE : EMPIRE HOUSE, 

X 75, PICCADILLY LONDON, W.L 

WORKS : 

HENDON (London, N.W.) 

NEW JERSEY (U.S.A.) 

MILAN (Italy) 

BREMAN (Germany) 

Telegrams and Cables • 

" TETRAFREE, PICCY, 

LONDON.” 

Telephones ; 

GERRARD 2312. 

REGENT 4728. 



GIVES CONSTANT TAUTNESS THE 


IN All CLIMATES 



WRITE FOR 
FULL 

PARTICULARS 
OF 

TITANINE 
DOPING SCHEMES 
FOR 

ALL TYPES OF 
AIRCRAFT 
AND 

TITANINE CELLULOSE LACQUERS 
FOR AIRCRAFT 

(Conforming to Aircraft Specification D.T.D.63) 


Kindly mention “ Flight ” when corresponding with advertisers. 
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amounts to the maximum reserve fund for the time being 
prescribed by the Corporation, which fund shall be applicable 
to answer any deficiency at any time happening in the income 
of the Corporation from the undertaking, or to meet any 
extraordinary claim or demand at any time arising against 
the Corporation in respect of the undertaking, or for payment 
of the cost of renewing any part of the works forming part 
thereof, or lor any extension of the said works or otherwise 
for the benefit of the undertaking, and so that if that fund 
be at any time reduced, it may thereafter be again restored 
to the prescribed maximum, and so from time to time as 
often as such reduction happens. 

Resort may be had to the reserve fund under the foregoing 
provisions, although such fund may not at the time have 
reached, or may have been reduced below the prescribed 
maximum." 

Memorandum by Air Ministry on Airports 

The Air Ministry' have issued a pamphlet on the general 
requirements of a site for a civil aerodrome as follows : — 

" Location 1. — A civil aerodrome must be situated as near 
as possible to the centre of the town it is required to serve. 


site affording in any direction a clear run of less than 600 
yards be licensed and in that case the absolute minimum will 
be 500 yards Should it be necessary to reserve a site measur- 
ing less than 600 yards in any direction all the ground outside 
of and within 100 yards of the perimeter of the aerodrome 
must contain no obstruction higher than the average 3-ft. 
fence or hedge. 

2. For light or small aeroplanes, a site measuring 400 yards 
in all directions will suffice, subject to conditions regarding 
a clear perimeter contained in paragraph (1) above. 

Obstructions. — 1. A site should not be chosen which is 
surrounded by or even adjacent to insuperable obstruction 
such as church spires, tall chimney's, etc. Arrangements can 
usually be made for the removal of trees. 

2. An obstruction diminishes the available space for landing 
and taking off by a distance equal to ten times its own height 
from the foot of the obstruction. If for instance, in a certain 
direction, the aerodrome measures 700 yards and there is 
a row of tall trees 60 feet high on the border of the aerodrome, 
the useful available space will be only 500 y'ards, that is 
700 y'ards minus 200 yards (ten times 60 ft.). 



A German Airport : 
The Tempelholf Aero- 
drome at Berlin, where 
commercial ’planes 
from all parts of Europe 
arrive and depart. 


otherwise a very large proportion of the time saved in 
travelling by air will be' lost in travelling between the aero- 
drome and one’s'final destination. 

2. It should be borne in mind that the chief air routes from 
a town will probably radiate in only one or two main direc- 
tions. In order, therefore, to avoid the majority of passen- 
gers having to cover the same ground twice, i.e., having to 
travel from the town to the aerodrome and then fly back 
over the town, the aerodrome should, other conditions being 
equal, be situated on the side of the town from wliich the 
majority of the routes radiate. 

3. In considering the matter from the aspect suggested 
m paragraph 2 above, it should, however, be remembered 
that, especially in the case of an industrial town, the aero- 
drome should never be situated on the side of the town 
over which the smoke, dust and consequent fog is blown 
by the prevailing wind. That is to say. it should not be 
situated on the side of the town opposite to that from which 
the prevailing wind blows. 

4. An aerodrome situated near a river or a large expanse 
of water will often suffer from fog. 

5. A plateau often makes an excellent site for an aerodrome 
35 high ground is unaffected by low-lying fog, and is usually 
easy' to drain. Too high a plateau should not, however, be 
selected as, on days when the clouds are very low, pilots 
Might suffer from the handicap of entering the cloud almost 
immediately after taking off from the ground, while it would 
also be very difficult under such conditions, for an incoming 
pilot to find the aerodrome. 

8. The aerodrome should not be situated at the foot of or 
even near a hill or very high ground as the latter may cause 
a serious obstruction and thus endanger the aircraft. 

Size. — I. The dimensions of an aerodrome which is to be 
used by the larger types of aircraft should not be less than 
itwj yards in all directions and should, if possible, be 800 to 
1.000 yards. Only in very exceptional circumstances will a 
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Gradient. — 1. The surface should be smooth enough to 
allow a motor car to be driven over it at 20 m.p.h. without 
any inconvenience to the occupants. 

2. Failing some artificial covering the surface should be 
composed of turf and should be strong enough to withstand 
a pressure of 1 ton per sq. ft. 

3. If the surface will not withstand a pressure of 1 ton per 
sq. ft. it may be necessary to drain it and to build runways 
composed of clinker tarmac or concrete, such runways being 
500 yards long and 100 ft. broad. A rough but good test 
for any such surface is to drive a fully laden 3-ton lorry across 
it slowly. If there is no tendency for the wheel of the lorry 
to sink into the ground, it may be taken for granted that 
under ordinary circumstances neither the wheels nor tail skid 
of any present-day aeroplane will sink in. 

Communication. — It is very necessary that an aerodrome 
should have quick communication either byroad, train, bus. or 
rail with the town it is intended to serve, and it will certainly 
be necessary to have a telephone laid on. 

Services. — When the buildings are erected so as to create 
a fully equipped aerodrome it will be necessary to have water 
and electric light laid on. 

Licences. — 1. Section 7. paragraph 1, of the Air Navigation 
Consolidation Order, 1923, says that ” a place in Great 
Britain and Northern Ireland shall not be used as a regular 
place for landing or departure by aircraft carrying passengers 
for hire or reward unless it is licensed for the purpose by the 
Secretary of State and any conditions of such licence are 
complied with. 

2. In accordance with the Air Navigation Directions (1928) 
(and 7) Section 11, paragraph 103, * Licensed Aerodromes.' 
Aerodromes are divided for licence purposes into two categories : 

(a) Aerodromes licensed for use only by the licensee and 

by individuals specifically authorized by him 

(b) Aerodromes licensed for public use. 

It will follow naturally that the majority of Aerodromes 
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will require ' Public Use * licences as only this type of licence 
will be of use to a local authority." February’, 1929. 

Boundary’ Marks and Wind Sleeve 
A fairly comprehensive idea of the requirements that have 
to be considered in the selection of a site has been given in the 
above notes, there are other details which are almost com- 
pulsory before a licence is given. The boundary of the airport 
should be clearly defined ; this can be done by an angular 
board 8 ft. long each side being 1 ft. 6 in. wide, painted chrome 
yellow and black alternately'. Fig. 3 shows the type of 



boundary mark ; the hatched and plain squares showing the 
painted areas. Being at an angle, each board placed 50 yards 
apart will be clearly visible not only from the air but to the 
pilot in his machine as he takes off from the ground. 

A wind sleeve indicator or ** sausage " should also be erected 
in a convenient position about 25 ft. in height so that the 
pilot may clearly see the direction of the wind. 

Customs and Railway Interests 
If the airport became one that would be used by machines 
from foreign countries it would become necessary that a 
portion of the ground should be enclosed and customs officers 
be in attendance to undertake their usual official duties. 

The airport will, perhaps, come to be regarded as a main 
railway station ; in fact, the railway companies have obtained 
powers to acquire land for airports and to work them ; 
they will, doubtless, in any town use a properly furnished 
airport that may have been established by a local authority. 
There would be, therefore, in a properly equipped airport : 
waiting rooms, dressing rooms, lavatory, and w.c. accommo- 
dation for ladies and gentlemen, a portion of which so 
provided are, or should be, revenue producing. A table of 
charges for the landing, the use of the hangar, are included 
in the appendix. There is usually a charge for spectators. 
Apparatus for the extinguishing of fires is an adjunct which 
must also be available. 

Flying Clubs 

A clubroom, if provided, would be let at a rental to a 
flying club which would almost certainly be established as 
soon as the airport is licensed. Show-rooms for machines 
that are on sale can be let to manufacturers. All these 
accessories would require consideration, and it will be for 
the authority to determine to what extent these buildings 
should be developed. The cost of the maintenance should 
be, if possible, covered, so that it will as soon as possible not 
be a charge on the rates. 

Local Authority ; Private Company 
A local authority’s method of finance is different from that 
of a private limited company in this important fact, that 
the capital expended has to be repaid regularly and in a 
definite period of time ; it is regarded as a charge on the 
undertaking, so that at the end of the period the land stands 
in the accounts as being of no value, although it would, if 
sold, be of great value. Similarly, the cost expended on the 
buildings has to be repaid within a much shorter term than 
the land, so that if the revenue is not sufficient to cover the 
repayment and interest on the money expended in the year, 
the difference is a charge on the general rate. 

A private concern may have the capital outstanding 
indefinitely ; any loss is a charge on the capital, and the 
sale of petrol, oil, etc., the charge for spectators^ proportion of 
profits of joy flights, rental of hangars, percentage on pas- 
senger flights, will be the source of income to set against the 
expenditure. It is not until there is an excess that this is 
paid out in dividends or into a fund for depreciation. 

Cost of Preparation of Site 
The preparation of the site so as to fulfil the conditions 
that are laid down by the Air Ministry may be little if the 
land is reasonably even, has no greater inclination than is 
set forth in the memorandum, and will withstand the traffic 


likely to come upon it. It may be found that land that may 
be available at a high cost may be cheaper than land which 
is low in cost but which is irregular, requires draining and 
excavating and resurfacing to bring it to a satisfactory state. 
Farm land which is now pasture land may previously have 
been arable land, and there may, especially where the land 
has been damp, be a series of undulations that the farmer 
has made in order to clear the surface of the water, that 
otherwise made it water logged. The hollows are called 
" reans," and in each there is usually a field tile drain. If 
the land is, in wet weather, still sodden, it may be that the 
field drains are not functioning because the compression of 
the soil over the drain has become so great that air cannot 
get to the drains. 

Drains 

These drains should bo opened up and covered over with 
rough clinker, as shown in Fig. 4, so that the moisture and 
air can find its way to the drains, and if the hollows are filled 
up to the level of the mound with ashes and fine materials 
to finish it off, the surface can be made very even and dry 
even in wet weather to satisfy the requirements. 

The cost will vary and depends on the price that has to 
be paid for the clinker or ashes, and the depth of the reans 
from the top of the mounds. If the subsoil is clay and the 
clay exposed, a system of drainage would have to be laid 
down, but if clinker or ashes is available and the trench be 
filled up with this material to the surface, a covering over 
the whole of the exposed clay with 3 in. of ashes, and finally 
with fine dust intermixed with grass seeds which will grow 
sufficient to act as a binding agent, will prove satisfactory'. 

It is desirable to have the clinker, if it is that from a refuse 
destructor, as free as possible from glass, nails, tins, etc. 
Aeroplanes are fitted with pneumatic tyres, and a puncture 
might cause some damage to the machine. Also the tail 
skid cuts into the ground and throws up a certain amount of 
the soil or material of the ground, and any such material 
might damage the tail of the machine. 



Boggy Land 

There may be the. necessity to provide a greater depth of 
ashes on land which is boggy, as a depth of clinkers can be 
consolidated quite sufficiently to give a satisfactory surface, 
and thus land which may be unsuitable for any other purpose 
could be developed as an airport. The airport does not 
require the same consolidated surface as a road because, as 
already explained, the aeroplane does not obtain its propul- 
sive power by exerting it upon the wheels on which the 
aeroplane rests on the ground, and such a composition as 
has been indicated will withstand an occasional lorry of 
3 tons in weight travelling over the surface, but naturally 
such a composition would not withstand a lorry travelling 
over the same track many times without making the track 
visible and objectionable. The aeroplane when it lands and 
takes off leaves scarcely an impression, even if it traverses 
the same lines many times . What is essential is good drainage , 
so that no water stands on the ground under usual or unusual 
conditions. The old macadam from a road, including the 
fine material, will also be found to be useful in consolidating 
the ground. 

Dry Surface 

It is inadvisable that the ground should be too dry — 
at any rate, to the extent that fine material can be blown 
about — as the dust would cause trouble to the engines. It 
is therefore advisable that the turf should be retained or 
grass seeds sown on the surface, so that when the grass 
becomes established the roots will bind the surface material. 

In the maintenance of the ground, whenever a machine 
lands, the marks made by the tail skid should be resurfaced 
by the groundsman, so that the grass may recover its position 
Space in Front of Hangars 

The front open space of the hangar for a minimum c! 
120 ft. width should be concreted or laid with tar macadam, 
but where the machines constantly pass from the concrete 
to the turf there is a tendency at the junction for the ground 
to become very much worn, uneven, and in wet weather to 
become miry. 

Round the edge of this concrete the ground should bf 
excavated away for a width of 10 or 12 ft. and filled in with 
broken stone, properly drained and covered over with ashe* 
and grassed over. 

(To be continued) 
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ROLLS-ROYCE 

AERO ENGINES 


ROLLS-ROYCE F TYPE ENGINE 

THE ADVANTAGES OF WATER-COOLING 
3 . Smoothness of Running 

The rigidity of the Vee type engine with its cylinder blocks 
acting as longitudinal girders to the crankcase together with 
almost perfect balance of rotating and reciprocating masses 
ensures complete freedom from vibration. 

ROLLS-ROYCE F and H 

12 Cylinder Vee Water- 
cooled Engines 


ROLLS-ROYCE LIMITED 

14-15 Conduit Street, London W.l 

Telegrams Rolhead Piccy London 
Telephone Mayfair 6040 
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Save i 1/770 by using the Air Mail. 
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Point 1. Seaworthiness in a sea of force 5 (Beaufort Scale) and 
a range of 4000 km. with adequate 'payload being 
guaranteed at contract conclusion. 

Point 2. The boat: being stranded on a storm-swept night 
(November 1 6- 17th, 1928) withouti suffering the least 
injury. 

Point 3. Standing up excellently in official seaworthiness tests (sea 
of force 5), on December 1 1th and 13th, 1928. 


Point 4. Crowning acceptance flights by world s record ; lifting 
a maximum payload of 6450 kg. to a height of 2000 m. 

Point 5. Flying ten hours non-stop from Travemiinde to 
Stockholm and back, by order of Deutsche Luft Hansa. 

Point G. Flying non-stop over five countries, viz.: Germany 
(Travemiinde)— Holland — England— Norway — Denmark 
and back to Travemiinde airport, this flight also being 
made by order of Deutsche Luft Hansa. 


The six foregoing feats prove the “ Rohrbach-Romar " 
to be the trans-ocean flying-boat of the' > future. 


For catalogue apply to : 


ROHRBACH METALL-FLUGZEUGBAU G.m.b.H., Berlin. 


Kindly mention “ Flight " when corresponding with advertiser s. 
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The Caterpillar Grader in action (Flight Photo.) 


AIRPORT GRADING AND 
LEVELLING 


iRACTOR TRADERS. LTD 


demonstrated their cater - 
pillar tractors at work on various forms of work 
■*" necessary when grading and levelling aerodrome sur- 
faces, on Wednesday, October 16, at Crovdon Aerodrome. 

Our photographs show the Caterpillar Fifteen pulling 
a Miami scraper in which the scraper is in the form of a 
hopper, and is one-man operated so that when the hopper 
is full the driver raises it and drives straight on to where the 
surplus earth is to be dumped. The Caterpillar Thirty is 
shown operating a light " Caterpillar ” scraper type grader. 
This grader scrapes the earth along and, being controlled by 
one. or two men from the grader itself, can be regulated to 
scrape off the high ground and fill the hollows as it goes along. 

Roth of these forms of implement have been used in the 
grading and levelling of many aerodromes in this country, 
and will be more so in the future ; it is in America, however, 
where they are really extensively used, as in that country the 
provision of aerodromes has already become a very big 
business. 

Caterpillar tractors are available in five different sizes 


ranging from 10 to 60 h.p., and the range of duties for which 
they are suitable would fill a book, in fact there is hardly a 
job connected with the preparation of rough ground to form an 
aerodrome which they cannot efficiently perform when draw- 
ing the suitable tools. Rolling, grading, levelling, hauling — 
also hauling the machines in and out of the hangars when the 
aerodrome is finished — all come alike to this form of tractor 
and it is difficult to realise how things were done before 
tractors sverc available. These tractors are made by the 
Caterpillar Tractor Co. of California, and Tractor Traders of 
Smith Square, Westminster, aTe the agents for this country. 


The Miami Scraper with a full load {Flight Photo.) 
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PRIVATE FLYING 

AND CLUB NEWS 


WIRELESS FOR THE PRIVATE OWNER 




ground station, is the result 
of recent developments bv 
Graham Amplion, Ltd., the 
well-known wireless manufac- 
turers of Slough. 

During a flight to Manchester 
and back in a Moth, signals 
from the Croydon Station were 
received with this equipment, 
as described, right up to 
Manchester, at good strength 
At the Heston Air Park, where 
the company are carrying out 
some of their research work, it 
is possible to hear machines 
on the air routes well over 
the French coast, and signals 
from Croydon are clearlv 
audible, from a pair of ear- 
phones, at over 50 yards from 
the machine. 

Demonstrations can be given 
of the apparatus in aircraft to 
those visiting Heston Air Park 
In a subsequent article the 
difficult problem of providing 
the private owner with trans 
mission as well as reception 
apparatus will be discussed, li- 
the Air Ministry are contemp- 
lating the introduction of 
legislation for light aircraft 
when fitted with wireless as the 
outcome of Messrs. Graham 
Amplion 's researches. 

A single tuning control When one considers that even 50 lbs. extra weight translated 
d at the left-hand end of into terms of petrol hiav mean quite a difference in the 

m 600-1 ,000 metres, and cruising range of a light machine, one can understand the 

precede a detector and necessity for producing so microscopic an equipment. The 

ige. A number of new " all-in " weight of this training equipment described is les= 

a of this receiver. than 20 lbs. 

ime really minute high- During some recent experiments one of the machines sc 
1 tvpe, and the batter} fitted collided with a fence on landing, and was a complete 

i a single screened multi- "write-off.” The wireless set was found, on trial, to be 

i a new shock absorber undamaged in any way, so that one need have no fears a- 

in be removed in rather to its reliability. 

ft itself is used as the Alfred Graham & Co. are also showing their foresight b\ 
and an aerial is fitted installing what will be the first wireless broadcasting statin'' 

not to interfere with the at Heston Air Park. This station, besides catering for the 

needs of instructors of Airwork, Ltd., while instructing 
ire connected to a very pupils, will also broadcast weather reports at stated intervals 
o the bve-pass unit, and so that private owners who have the requisite receiving set- 

vireless on orofi. in their machines will no longer be dependent upon the 

le can converse together tele hone for these reports. 

ked up by wireless. This station will be formally opened by Sir Sefton Branckcr 


A view of the test laboratory at Slough, showing 
the direction-finding and transmission aerials 
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22, BIRCHIN LANE, LONDON, E.C.3 

in association with : 

Metallisation (Sales) Ltd., The Metals Coating Co. Metallisator A.G., Metallisation Ltd., 

UPPER THAMES STREET, of America Inc . BERLIN. DUDLEY. 

LONDON, E.C.4. PHILADELPHIA, U.S.A. 


Metallisator A.G., 
Altona Works, 
HAMBURG. 


Save time by using the Air Mail. 
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METAL COATING 


Coaling Steel Diesel Engine Cylinder liners with 
a Copper Aluminium alloy 


for 

Permanent 
Protection 


This Process is unequalled in EFFECTIVENESS, CONVENIENCE and COST for the prevention of 
CORROSION, HEAT SCALE, or attack by FUMES or CHEMICAL ACTION. 

*IWs a use in every Trade fnr the IMPROVED METAL COATING PISTOL 
as evidenced by the following selection of names from the many hundreds of users. 


ArmstrsngSiddeley Motors. 
Winchester Repeating 
Arms Co., U.8.A. 

Vickers Ltd., Erlth. 
Birmingham Aluminium 
Castings Co. Ltd. 
Aluminium Company ot 
• America, U.S.A. 

British Celanese. 
Courtaulds, Coventry. 

John Thompson, Wolver- 
hampton, Ltd. 

Bass, Ratclitte & Gretton. 
Distillers, Ltd. 

Robinson, Peter, Salford. 
Oeutsche-Zelluloidfabrik. 
Brunner-Mond. 

United Alkali, Widnes. 
Chcmischefabrik Mnrien- 
hutt, Goslar. 

Jacques Wolfe & Co., 

U.8.A. 

Stothert & Pitt, Ltd., Bath. 
Walker Dairies, Liverpool, 
lions, Ltd. 

Bridge, W., lor Sketchley 
Dve Works. 

British Thomson-Houston, 
„ Rugby. 

General Electric Co., 

U.8.A. 

Siemens, Schuckert, Werke, 
Siemen-Saladt. 
Westinghouse Electric & 
Manufacturing Co., 
U.S.A, 

Siemens und Halske, Berlin. 


Robt. Bosch, A.G., 8tutt- Standard Motors. 


fart. 

British Electric Federa- 
tion. 

Ferranti, Ltd. 

Electro Mechanical Brake 
Co. 

India Rubber Gutta Percha 
Co. 

Simplex Conduits. 

B.S.A. Tools. 

J.&E. Hall, Ltd., Oarttord. 

Pease & Partners. 

Stone, J., & Co., Ltd. 
Propellers). 

Thornycrott, J. I., & Co. 

Vickers Armstrong, Ltd., 
Barrow. 

Guest, Keen & Nettle- 
folds. 

Kohler Co., U.S.A. 

Consolidated Products Co., 
U.S.A. 

Brown Boveri et Cie., 
Mannheim. 

Deutsche- Maschinentahrik 
A.G., Duisburg. 

Stohr & Co., Leipsig. 

Adamson, J. 

Hydrautomat, Ltd. 

Austin Motors. 

A.C. Cars. 

Bean Cars. 

Douglas Motors. 

Daimler Co. 

Rolls-Royce. 

Sentinel Waggon Co. 


Woleelay Motors. 

Chrysler Corporation, 

U.S.A. 

Benz Motors, Germany. 
Adler, Germany. 

Opel, Germany. 
Grazebrook, Ltd. 

Stanton Ironworks. 
Bonney-Floyd, U.S.A. 
Robbins & Myers Co., 
U.S.A. 

Pratt & Letchworth Co., 
U.S.A. 

Ohio Brass Co., U.S.A. 
Davis Gas Stove Co. 
Incandescent Heat Co. 
Mona Nickel Co. 

British Oil & Cake 
Mills. 

Cadbury Bros., Bourn- 
ville. 

Chivers Jams, Cambridge. 
Fry, J. 8., & Co. 
Maconochie Bros. 
Rowntree & Co. 
Birmingham Gas Works. 
Brighton & Hove Gas 
Works. 

Edinburgh Corporation. 
Glasgow Lighting Dept. 
Kidderminster Gas. 
Richmond Gas Stove. 
South Metropolitan Gas Co. 
Welsbach Light Co. 

Berlin Stadtische-Gas- 
werke, Berlin. 


Consolidated Gas, Electric 8chott und Genossen, 


Light and Power Co., 
Baltimore. 

Admiralty. 

Chatham Dockyard. 

Air Ministry. 

Mining Division, 
Admiralty. 

The Royal Arsenal, Wool- 
wich. 

Swedish Navy. 

United Glass Bottles. 

Hadfields, Sheffield 

Blackpool Tower Co., Ltd. 

Rheinisehe-Stahlwerke, 

Hilden. 

Bethlehem Steel Co., 
U.S.A. 

Krupps, Essen. 

Callender Iron Co., Fal- 
kirk. 

Beloit Iron Works 
U.S.A. 

Witt Steel Co., U.S.A. 

Linke-Hottman, Loch- 
hammer. 

Jurgens, Ltd. 

Crittalls, Braintree. 

Fenestra A.G., Dussel- 
dorf. 

National Oil Refineries. 

Beacon Oil Co., U.8.A. 

Standard Oil Co., 
U.S.A. 

Rhenania Ossag Shell 
Oil). 

Carl Zeiss, Jena. 


Jena. 

Flower City Ornamental 
Iron Co., U.S.A. 

Worcester Ro^ral Porcelain. 

Porzellanfabrik-Freiberg in 
Sachser, Freiberg. 

Mander & Co., Wolver- 
hampton. 

Brittains, Ltd., Cheddle- 
ton. 

Kimberley-Clark Co., 
U.S.A. 

J. M. Voith, Heidheim. 

Gt. Western Railway. 

London, Midland & Scot- 
tish Railway. 

Southern Railway. 

Deutsche- Reichsbahn. 

Boston & Maine Railroad, 
U.S.A. 

Pennsylvania Railroad, 
U.S.A. 

Hamburg-Hochbahn A.G., 
Hamburg. 

A. Borzig, Tegel. 

British Goodrich Rubber 
Co. 

Dunlop Rubber Co. 

Goodyear Tyre & Rubber 
Co., U.S.A. 

Miller Rubber Co., U.S.A. 

Haslam Foundry & Engine 
Co., Ltd. 

Mannesmann, Kalte 
Industrie. 

Avery, W. T., Ltd. 


Henry Pooley & Sons. 
Cammed Laird. 

Harfand & Wolff. 

Palmers Shipbuilding Co. 
Swan, Hunter & Wigham 
Richardson, Ltd. 

White Star Line. 

Blohm & Voss, Hamburg. 


Hamburg-Sudamerikan- 

ischc-DampTschiflahrts 

Gesellschatt. 


Cambridge Instrument CO. 
Clayton Aniline Co. 
Pennsylvanian Sugar Co., 
U.S.A. 

Stewart & Lloyds. 
Wellington Tube Works. 
Reading Iron Co., U.S.A. 
Standard Telephones. 

Bell Telehpone Co., 
U.S.A. 

Armstrong Whitworth. 
Globe Tank & Foundry 
Co., Ltd. 

Heenan & Froude, Ltd. 
Mirrlees Watson Co., 
Ltd., Glasgow. 

C. 6. Hussey & Co., 
U.S.A. 

Pfaudler Co., U.S.A. 
Blakeborough & Sons. 
Dewrancc & Co. 

Fullers Electrical. 

Henley Telegraph Co. 
Dunlops, Birmingham. 
Kronprinz A.G., Orligs. 
Acme Wringers, Ltd. 


METALS COATING C°' L 
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NO OTHER 
SUCH A VI 


SOME OF THE MORE IMPORTANT MOTH SUCCESSES OF 


I! 


e give 9 

OINEROUSIV 

FOR 

toon poppv 


GREAT BRITAIN 



KING’S CUP AIR RACE 

Fastest Time for Light Aircraft 
Second - MOTH Fourth 

Third - MOTH Fifth 


MOTH 

MOTH 

MOTH 




SIDDELEY TROPHY TOUR 
First - MOTH Fourth 

Second * MOTH Fifth 

Third - MOTH Sixth • 


MOTH 

MOTH 

MOTH 


BRISTOL & WESSEX AERO CLUB MEETING 
Desprez Challenge Cup (Premier Award) 
won by MOTH 

Silver Cup for all round excellence 
of performance - won by MOTH 


THE DE HAVILLAND AIR- 
CRAFT COMPANY, LIMITED 
Slag Lane Aerodrome, Edgaarc, 
Middlesex 

I clcerain', : Havilland-Phune- 
Edgwarc, 

Telephone : Edgware 0171 


MANCHESTER - LIVERPOOL - MANCHESTER 

AIR RACE 

First - MOTH 


GROSVENOR CHALLENGE CUP 
First - MOTH Second 


moth 


THE DE HAVILLAND AIR- 
CRAFT P LY., LIMITED 
vnuieman Street, South 
Melbourne, Australia 
Telegram* : Moth, Melbourne 


AIR LEAGUE CHALLENGE CUP 
First - MOTH 


THE DE HAVILLAND AIR- 
CRAFT OF CANADA, 
LIMITED 
Sterling Tower 
37a Bay Street, Toronto 2 
Canada 

Telegrams : Moth, Toront? 


S.B.A.C. CHALLENGE CUP 
First - MOTH Second 


moth 


HOLLAND 

ROTTERDAM INTERNATIONAL FLYING 

meeting 

Premier Award (aggregate for take-off, P ee ^ : 
climb and landing) - won by MOTH 
* Speed Contest, First - MO’H 

Landing Contest, First - M0T H 


Kindly mention " Flight “ when corresponding with advertisers 
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A MOTH YEAR 

>HT AEROPLANE CAN SHOW 
ORIOUS RECORD AS THIS 


UNCE 

CHALLENGE INTERNATIONAL DE TOURISME 
First Category (over 280 kg. up to 400 kg. » 
First - MOTH 

LA COUPE ZENITH 

Challenge Cup - won by MOTH 

NADA 

CANADIAN NATIONAL AIR RACES 
Toronto to Cleveland (for Light Aircraft) 
First - MOTH Third - MOTH 

Second - MOTH Fourth - MOTH 


St Catherines to Toronto (for all types) 


First - MOTH 

Third 

MOTH 

Second - MOTH 

Fifth 

MOTH 

iTRALIA 

"EAST-TO-WEST" AIR 

RACE 


Fastest Time - MOTH 

Fourth 

MOTH 

Second - MOTH 

Fifth 

MOTH 

Third * MOTH 

Sixth 

MOTH 

QUEENSLAND AERIAL 

DERBY 



First 

MOTH 


T H AFRICA 

SOUTH AFRICAN AERIAL DERBY 

First •* MOTH 


>— ■ Save time by 



THE ONLY BRITISH 
LIGHT AEROPLANE 
TO HOLD 
WORLD'S RECORDS 

(Speed and Altitude) 


7g the Air Mail. 

•**r 
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hew<aitie air pageant 

All Three Places in all Three Races 


uon on 

Wakefield 

CASTROL 

—still further testimony 
to the irreproachable 
quality of this famous 
lubricant, the Product 
of an alb British Firm ! 

C. C. WAKEFIELD & CO., LTD. 
Wakefield House, Chcapsiie, 
LONDON, E.C.2. 


AIR LEAGUE CHALLENGE CUP RACE 

1st. Newcastle Aero Club, VSTROL ! 

CIRRUS-MOTH— also Second and Third used C. 

GROSVENOR CHALLENGE CUP RACE 

^RUI- MOTH-aUo s2£f and 

THE S.B.A.C. CHALLENGE CUP RACE 

1 8t . Newcastle Aero Club. Pilot Mr. H. B L. D.xon, 
CIRRUS-MOTH— also Second and Third used 


WAKEFIELD 



MOTOR OIL 



Kindly mention “ Flight " when corresponding with advertisers. 
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on November 7, and the installation will be described at 
a later date. 

A wireless fan member of the staff of Flight, having made 
certain adjustments to his set (installed at Barnes), proceeded 
to make a test last Saturday afternoon. 

Whilst going round the dial to find some- 
thing out on the ether, he suddenly heard 
the following : " Hello, C. Y. ! Hello, C. Y. 1 
This is Heston calling. I hope you are 
getting this O.K. One, two, three, four, 
five, six, seven, eight, nine, ten — ten, eight, 
seven, six, five, four, three, two, one.” It 
came through clear and strong, with good 
modulation. Unfortunately, our listener 
was unable to locate the wavelength (the 
set not yet being calibrated) , but it appeared 
to be in the neighbourhood of 400 m. 

Then, " Hello, C. Y. ! Heston calling. 

A machine (registration letters given, but 
forgotten) is now’ taking off. Can you hear 
it ? " And sure enough, the sound of 
the engine came through quite clearly. 

'' Hello, C. Y. 1 Now there is a machine 
passing overhead. Can you hear that ? ” 

This also came over well. “ Hello, C. Y. ! 

Heston calling. I will now close down, as 
1 expect you will be at Stag Lane by now. 

If you want me to call you on your return, 
will you let me know over the land line ? ” 


base, such work as, for instance, the execution of a survey 
would benefit enormously by having this outfit, with ■which 
the ground staff would be able to keep in touch with the 
aircraft, and also with other ground stations. 



Aud Heston closed down. 

Type G.A.l Equipment 

This comprises a direction - finding re- 
ceiver ” A," control box " B," and trans- 
mitter “ C.” 

The receiver consists of the Bellini-Tozi 
system, followed by two high-frequency 
amplifiers, detector, and one low frequency. 
Weight is about 6 lbs., dimensions 41 
in. x 5i in. X 13 in. 

The control box, which is arranged to 
provide intercommunication betw’een the 
pilot and his mechanic, with or without the 
transmitter and receiver working, and also 
to passengers in the cabin, if necessary, is 
6 in. x 3 in. x 2 in., and weighs about | lb. 

The transmitter is arranged for C.W., 
1 .C.W., or telephony, with a range of about 
150 miles on telephony. The total weight 
of this equipment, including the D.P. 
generator (not shown), is about 65 lbs. 
The transmitter is arranged to work on 
600, y00, or 1,500 metres. 

The top view of the receiver shows the 
method of screening the valves. 

This type of equipment has been designed 
for aircraft operating chiefly on airways, 
but should appeal to private owners who 
run a large machine where long journeys 
are made, its - range should cover all 
normal requirements on a standard airway, 
and it has the great advantage that it 
enables the crew to determine both their 
actual position and bearing from any wire- 
less station within range at the time. 

Type G.A.3 Equipment 

1 his comprises a portable short-wave inter- 
communication transmitter and receiver for 
use on wavelengths between 20 and 100 
metres. The transmitter consists of a 60- 
watt C.W. transmitter. The supply voltages, 
being obtained from a generator “ A," run 
from a 12-volt accumulator. The weight 
o) the transmitter and receiver combined 
is about 25 lbs. Dimensions are 8 in. x 7 in. 

■ ”4 in. The weight of the generator unit 
>s about 25 lbs. 

three photographs show the combined 
transmitter and receiver unit, external view, 
internal view of the same, and a view of the 
generator ” A " unit with the cable removed. 
This outfit is only indirectly of interest to 
be private owner. It is, however, of very 
'eat interest to the operator of aircraft 
broad, where large tracts of country have 
t0 be covered, and where the aircraft may 
have to operate at some distance from its 



Above, Type G.A.l ; below. Type G.A.3. 
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Type G.A.6. 




Another sphere in which it would be of use would be on oil 
fields of the exploration type, where small wells are rapidly 
put down, and the rig is then transported to the next site, 
making the erection of permanent telephone systems im- 
possible. 

Type G.A.6 Equipment 

A light-weight receiver for use on private aeroplanes, 
particularly on school machines for training purposes. 
One-knob tuning is provided, with a locking device to lock 
the dial at the definite wavelength. Wavelength range is 
600 to 1,000 ; weight is 4J lbs. (receiver unit) ; dimensions 
of receiver, 84 in. x 44 in. X 5 in. 

The entire outfit comprises the receiver, battery box. 
containing high-tension unspillable accumulator, and voice- 
pipe attachment. The total weight of the entire equipment 
is 18 lbs. ; dimensions of battery box, 7 in. x 4 in. x 11 in. 

The photographs show the internal view of the construc- 
tion of screening. An external view of the entire outfit, 
showing the receiver " A " and battery box " B," connected 
together by means of a screened cable and voice-pipe attach- 
ment " C,*’ which is also shown in its fixed position in the 
machine in the left-hand photograph. 



THE LATEST IN FLYING FASHIONS : Mrs. Eric 
Lovell, one of the D.H. Flying School pupils, caught by 
our photographer at Stag Lane Aerodrome last Satur- 
day. Mrs. Lovell disabuses, most thoroughly, the 
general idea that women when flying must look un- 
attractive, and cannot wear dainty clothes. Could 
anything be more becoming than her fur- trimmed 
flying suit with its lightning fasteners and fur-lined 
helmet to match ? She has, moreover, proved that 
daintiness can go hand in band with ability, by going 
solo in 14 hours. (Flight Photo.) 
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Save time by using the Air Mail. 


MACNETOS 


AUSTRALIAN W EAST-TO-WEST 

AIR RACE 

Machines gaining 1st, 2nd & 3rd Places 
were equipped with B.T.H. Magnetos 


Other recent achievements with 
B.T.H. Magnetos include: 

The Schneider Trophy Contest — 1st Place. 
The World s Air Speed Record — 357.7m.p.h. 
King s Cup Air Race — 1st, 2nd & 3rd Places. 
First non-stop flight to India. 




1 he British Thomson - Houston Co. Ltd. 




U 

m 


Alma Street, Coventry. 
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Dornier Flying Ship Do. X fitted with 12/525 h.p. Siemens-Jupiter Engines. 
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THE NEW ALL-METAL “LINCOCK” 





116 # 


T HE latest version of this fascinating little machine has 
just been put through its first test flights, which have 
been very satisfactory, by Capt. Blake (seen above), 
and in its new form it looks a picture of efficiency. 

The fuselage is made in three detachable units — engine 
mounting, centre portion, and rear fuselage. The engine 
mounting is built up from duralumin plate, while the fuselage 
consists of four steel-tube longerons with rigid steel-tube 
bracing The bracing strut joints are fixed with bolts 
through the longerons and tubular rivets through the struts. 

The wings are also of all-metal construction with spars 
built up from high-tension steel strip sections and duralumin 
ribs. The tail units are normal monoplane type and of the 
same construction as the wings. The chassis, which, as 
can lie seen from the photo, is the divided axle type, and is 
arranged so that the bottom planes can be removed without 
in any way disturbing the oleo pneumatic spring leg. The 
tail skid is sprung with a helical spring inside the stem- 
post, and brakes are fitted to the wheels. 

Built primarily as an economical single-scat fighter, the 
Lincoek has ample provision for full-service equipment, 
including two fixed machine guns and wireless gear, and 
in spite of its small size, the cockpit is very roomy and 
comfortable. 

The engine fitted to this model is the geared Lynx (225 h.p.), 
but any model of this engine can be fitted. The fuel supply 
is arranged with gravity feed and is carried in two tanks. 


one in the centre section of the top wing and the other in the 
fuselage, with the oil tank close to it, and both these latter 
are behind the fireproof bulkhead. 

Dimemions : — Span, 22 ft. 6 in. (6-8 m.) ; length, 
19 ft. 6 in. (5-9 m.) ; height, 7 ft. 10 in. (2-38 m.) ; chord, 
4 ft. (1-2 m.) ; wing area, 170 sq. ft. (15-7 sq. m.) ; gross 
weight, 2,000 lbs. (907 kgs.) ; total load. 700 lbs. (317 -5 kgs.). 

Estimated, performance : — ' Top speed, 155 m.p.h. (249 
kins. /hr) ; cruising speed, 130 m.p.h. (209 kms./hr.) ; landing 
speed, 60 m.p.h. (96-5 kms./hr.) ; initial climb, 1,450 ft. /min. 
(442 m./min) ; service ceiling, 20,000 ft. (6,100 m.) ; absolute 
ceibng, 22,000 ft. (6,710 m.) ; range, 390 miles (627 kins.) ; 
wing loading, 11-3 lbs. sq. ft. (55 kgs./sq. m.) ; power loading, 
8-9 lbs. /h.p. (3-85 kgs. /h.p.!. 
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AIR! SMS FROM THE FOUR WINDS 


R.A.F. Display at Constantinople 

Thirty aircraft from H.M. Aircraft Carrier Courageous 
gave a flying display over Constantinople on October 18, 
which greatly impressed the inhabitants. The display, 
which was organised by Capt. H. S. Brownrigg and Wing-Com. 
R. Collishaw, commenced at 10 a.m. with the machines 
flying over Galata Toveer in three formations, comprising 
nine Blackburn " Darts ’’ (470 h.p. Napier " Lion ”), nine 
Fairey III F (470 h.p. Napier "Lion”), and 12 Fairey 
" Flycatchers ” (330 h.p. Siddclcy *' Jaguar ”). At the 
conclusion of the display 15 machines formed the crescent, 
and one machine represented the star of the Turkish flag, 
and in this formation flew over the city. A further demon- 
stration. from the aircraft carrier itself, was given the next 
day, a number of Turkish officers and foreign naval and 
military attaches being present. 

A Trans- Pacific Airship Service 

With the object of operating an airship service between 
California and Hawaii, across the Pacific, the Pacific Zeppe- 
lin Transport Co. has been incorporated in Delaware. The 
company has the backing of Grayson, M. P. Murphy & Co.. 
Lehman Bros., and W. A. Harriman and Co., bankers, and 
the Goodyear Zeppelin Corporation of America. The latter 
company will proceed with the construction of two airships 
(or this service as soon as the two Navy airships now con- 
structing are completed. The service will eventually be 
extended to the Philippines and Japan. 

“ Graf Zeppelin ” 

The " Graf Zeppelin ” has made yet another cruise. 
Leaving Friedrichshafen on the morning of October 23, 
the airship flew to Barcelona, arriving there at 3.30 p.m., 
and circled over the city and International Exhibition 
grounds for over an hour. The airship then returned to 
Friedrichshafen after having been in the air some 31 hours. 
Costes and Bellonte 

Capts. Costes and Bellonte, the French airmen, who 
recently established a world’s record non-stop flight from 
Le Bourgct to Manchuria, flew from Mukden to Shanghai 
on October 21. Costes intended to continue to Hanoi and 



R.101 : A snap of the British Airship R.10I passing 
over the works of the British Thomson-Houston Co., 
Ltd., at Rugby, when the airship made its cruise 
over the Midlands on October 18. 


then fly non-stop to Karachi (4,000 miles), and thence to 
Le Bourget. The French Government has awarded the two 
airmen £8,000 for their record flight. 

Polish Altitude Record 

The Polish airman Zwirko is reported to have estab- 
lished, on October 17, a new altitude record for two-seater 
light aeroplanes, by climbing to a height of 4,500 m. (14.765 ft.) 
in a machine fitted with a 40 h.p. engine. 



THE PIAGGIO MYSTERY SOLVED ? In our issue of 
October 25, we published an illustration of the Piaggio 
P,7 Schneider seaplane, in which the fuselage acts as 
the main float. Our French contemporary *• Les 
Ailes” solves the problem, in the above sketch, of how 
this machine takes off. 

Dorniers for America 

The Domier Corporation of America has been 
mcorjKjratcd in Delaware by the General Motors Corporation 
and the Fokker Aircraft Corporation to manufacture flying 
boats according to the patents and designs of the German 
company of the same name. 

Land of the Soviets 

The Russian aeroplane. Land of the Soviet', i> 
making further progress in the flight from Moscow to 
New York. On October 19 she reached Oakland, California, 
and last week arrived at Salt Lake City'. 

Russian Airman Over the Pamir Range 

The Russian airman Baranoff has succeeded in flying 
over the Pamir mountains, which are 17,000 ft. high. 
French Air Minister’s Moroccan Tour 

M. Laurent Eynac, the French Air Minister, ha- 
completed his aerial tour of inspection of the Moroccan 
flying services, and has returned to France. 

The Mediterranean Air-Mail Disaster. 

One of the Calcutta flying- boats, tlie City of Rome. 
running on the Alexandria-Genoa Imperial Airways route 
was lost about 10 miles south-west of Spezia on Saturday 
October 26. It appears that heavy weather caused her t< 
come down, and she subsequently sank with the loss of a! 
hands. Seven people were on board, including the pilot 
Capt. L. S. Birt, the flight engineer wireless operator am 
four passengers, and up to date three of the bodies have beei 
recovered. The wireless operator succeeded in sending ou' 
an S.O.S. before they\landed, but no ship with wireless seem 
to have been in the vicinity. A tug, the Famiglia, sighted tin 
boat and got her in tow, but the terrific seas carried away tin 
tow-rope and the tug then lost sight of her and returned t< 
Spezia. We deal further with this regrettable disaster in out 
Editorial Comment. 

“ Knight of the Grail.” 

Capt. T. Campbell Black, who is piloting the Avro 5 
named the Knight of the Grail, to Kenya, for the Wilson Ait 
Lines, has had bad luck. Three times already he has had t 
make forced landings. On Thursday at Meru, nearBeaumont 
on Friday, after resuming his flight from Le Bourget, he wa 
againforced down at Dijon, and finally on Monday at Orbetell<> 
On this last occasion he is reported to have sustained slight 
injuries, but was able to continue the flight on Tuesday'. 
Exhibition of Aircraft Models. 

The Royal United Services Museum, Whitehall, has jus! 
placed on view a very interesting display of model aircraft 
including a range of different types from the early Wright 
biplane up to the present-day machine. These models will 
be on view until January 30 next. 
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A new edition of our Catalogue of Special Sections of Weldless 
Steel Tu es is ready If you have not had your copy, please 
apply This Catalogue shows nearly 800 different Sp:cial Sections, 
including British and American Standard Streamlines 
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A PURELY COM- 
MERCIAL AIRCRAFT 
FACTORY OF THE 
NEW STYLE 

M R MAKCEI. DESOUTTER, whose 
English edition of the Koolhoven 
cabin monoplane has already been 
described in these columns and which has 
l>e<:n seen at several air meetings latterly, 
has bnilt up his factory with great rapidity 
and on modern lines. 

He has taken the long view and while 
catering for his present needs has at the 
same time laid things out so that rapid and 
'•conomical expansion will be easy to bring 
•d>ont. 

Our photographs show that the line 
system of production is already in full 
swing and the orders on hand, not only for 
N.F.S., but also for abroad will ensure 
regular employment for his staff for some 
• ousiderable time. The overhead air piping 
should be noted, this allows the use, in any 
part of the factory, of that extremely useful 
little Desoutter Pneumatic Drill which can 
also lx- used for screwing in screws. 

Mr Handasyde, the works manager, has 
simplified all fittings and joints wherever 
>e has been able to do so and the machine 
now down to a “ production job ” and 
dealing as they do with onlv the one type, 
end not being subjected to the same 
hunges in design which those who cater 
1,11 Service requirements have to put up 
v -'th, the firm should soon find themselves 
' a very firm basis. 

• n this machine they are catering for a 
‘ niand which is bound to grow as more 
people join the ranks of private owners who 
nil not put up with the discomfort of open 
machines, and being first in the field in 
I 'ducing this type of machine they will 
’ ‘tu rally reap the benefits. 

When one considers the matter, it is 
d‘v surprising that private owners have 
■p with the discomfort of open 
1 whines for so long For, after all, this 
171 of transport is sure to follow’ the 
' ,s ;"Ty °f all other forms, and is in fact 
u "8 B o already, and just as people now 
m saloon cars and comfort so will they 
n ately want enclosed aeroplanes. 



THE DESOUTTER FACTORY AT CROYDON : Top, Some 
of the Machines nearing completion. Middle, the fuselage 
assembly line. Below, a Corner of the Plane Shop 

(Flight Photo-) 
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MR. ANTHONY FOKKER ON 
A HOLIDAY 


M R. FOKKER has recently been over to this country 
on a short holiday ; being a true disciple of the 
doctrine of “ practise what you preach " he naturally 
uses an aeroplane for such a journey. On this occasion he 
chose one of his own latest productions, a Fokker F.IX. 

It is believed that this is the first time this machine has 
been seen over here and a brief description v> ill not be out of 
place. 

This new machine is a typical Fokker in design and construc- 
tion and carries 18 passengers and two pilots. The engines are 
three Jupiter Vi's and it can take-off and fly on any two of 
them with full load. The pilot’s cockpit is entirely closed and 
has an exceptionally fine all-round view, the side window’s 
are all made to slide open easily in case of fog or bad W’eather, 
and the pilot should be as comfortable in this cockpit as in 
any other machine in the world. Dual control is fitted and 
the tail plane and fin are adjustable during flight. The 
undercarriage is the normal Fokker type, with Bendix w’heel 
brakes and on this particular machine an extra large ski 
type of tail skid shoe was fitted, it is understood, however, that 
this will shortly be replaced by a tail-wheel. 

The cabin is large and roomy and especially large luggage 
accommodation is provided ; for Mr. Fokker’s use the standard 
seats had not been fitted, and the cabin was luxuriously 
equipped with chairs and tables. 

The following is a brief specification of this aircraft : — 
Dimensions. — Span. 88 ft. 6 in. (27 m.) ; Length, 60 ft. 8 in. 
(18-5 m.) ; Height, 15 ft. 11 in. (4-85 m.) ; Wing area, 1,109 
sq. ft. (103 sq. m.) ; Cabin, height 6 ft. 3 in. (1-9 m.), width, 
6 ft. 7 in. (2 m.), length, 16 ft. 11 in. (5-15 m.) ; Capacity 
of luggage compartment, 196 cub. ft. (5-55 cub. m.) ; Track, 
23 ft. (7 02 m.). 

Weights: — Empty, 11,791 lb. (5,350 kg.); Useful load, 
crew, 353 lb. (160 kg.), petrol (502 galls.), 3,019 lb. (1,370 
kg.), oil. 330 lb. (150 kg.), pay load, 4,343 lb. (1,970 kg ), 



Total useful load, 8,045 
lb. (3,650 kg.) ; Total 
weight. 19,836 lb. (9,000 
kg.) ; Wing loading, 17-9 
lb./sq. ft. (87-4 kg./sq. 
m.) ; Power loading, 13-2 

lb. /h.p. (6 kg./h.p.). 

Speed : — Max. at 1 .800 

revs., 132 m.p.h. (212 

km. /h.) ; Cruising, 109 

m.p.h. (175 km./h.) ; 

Stalling, 67 m.p.h. (107 
km/h.). 

Climb to 9,852 ft. (3,000 
m.), 31 min. ; Service 
ceiling. 12,000 ft. (3.600 
m.) ; Absolute ceiling, 

14,800 ft. (4,500 *m.) on 
two engines, 4,000 ft. 

(1,200 m.) ; on two 

engines with all up 
weight of 17,637 lb. (8,000 
kg.). 8,000 ft. (2,400 m.). 

Range : 700 miles (1 , 100 
km.). 

When interviewed re- 
cently, Mr. Fokker is 

reported as saying that he was arranging a combination of 
European and American interests, to make the Fokker aero- 
plane a world-wide organisation and to centralise and co- 
ordinate the sales organisation. He was, he said, also going 
to confer with Mr. Sloane, president of the General Motors 
Corporation, which has taken up 40 per cent, interest in the 
Fokker Co. 

Further pictures wall be found on the following page 


Mr. Fokker in a jovial mood 
(Flight Photo.) 
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An external view of the “office.” The cabin heating arrangement from the front engine 

exhaust should be noted. (Flight Photo.) 

1172 




FLIGHT, November I, 1929 



THE SCIENCE OF 
LANDING 

is the Pilot’s job, but be- 
tween skill and performance 
lies an even greater science 
-that which is built into 
the Dunlop wheel and tyre. 

The combination of Dunlop 
Aeroplane tyres and the new to 
Dunlop Patent Disc Wheel 
provides the perfect unit. 
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Join N.F.S. 
Learn to fly 
Fly when you wish 


O NE of the chief aims of National Flying 
Services is to provide the most convenient 
facilities for flying at the most moderate 
rates. The instructional facilities at N.F.S. Clubs 
are unequalled in this country. At any of the 
N.F.S. Air Parks so far established the flying 
pupil is able to undergo a thorough course of 
instruction for a private pilot’s licence with the 
least delay and at a minimum of expense. 

The cost of learning to fly is under £25 for 
the membei of average adaptability. Upon 
qualification the N.F.S. flying member has the 
privilege of hiring and flying N.F.S. machines 
at specially favourable charges, which include 
fuel and oil, insurance, and free landing and 
housing at any N.F.S. station. 

From the standpoint of the individual member, 
no better plan could be devised than the N.F.S. 
Club flying scheme. Acting through his Club 
Committee he has an effective voice in the 
Club's management on the social side, whilst 
at the same time the provision and maintenance 
of the Club aircraft, on the flying side, is in the 
hands of a large organisation enjoying ample 
resources and operating on economical lines. 
Moreover, as a member of one of the N.F.S. 
Clubs he becomes an honorary member of 
every Club in the group. 

A limited number of members are now being enrolled at 
the following rates : Han worth Club — Flying Members, 
5 gns. entrance fee and Sgns. annual subscription; Non* 
flying Members, 3 gns. in each case. Other Clubs — Flying 
Members, 3 gns. entrance fee and 3 gns. annual subscrip- 
tion ; Non-flying Members, I guinea in each case. No 
entrance fee Is payable by Serving Officers of H.M. Regular 
Forces, or Members of the Corps Diplomatique. 


(| Write for our booklet giving further 
details of the services offered to those 
who wish to fly. 


NATIONAL 



FLYING CLUBS 
AIR PARKS 
AIR TAXIS 
AIRCRAFT 


LTD. 
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TRAFALGAR SQUARE, 

LONDON, W.C2. 

Phone— Cerrard 9316 (4 linet I 
T clemrafHS - — 

Satftyinf. Westrand, London 1 
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s: LONDON (Han worth). 

5: READING (Woodley) 

HULL (Hedon) 

LEEDS ( Sherbum-in- 
Elmet) 


THE 

REID PILOT TESTING 
APPARATUS 

AS ADOPTED IN THE R.A.F. 
IS NOW AVAILABLE TO 

DOMINION and FOREIGN 
GOVERNMENTS. 



The scientific economiser 
which has revolutionised 
selective and grading tests. 


Sole Patentees and Manufacturers 

REID & SIGRIST LTD. 

Canbury Park Road, 
Kingston-on-Tbames. 

Kingston 6272. 


Kindly mention " Flight " wnen corresponding with advertisers 


xxvi 




The side view above gives a good impression of the 
room that there is in the cockpit. The top cylinders, it 
will be seen, are hooded, which should prevent any 
chance of the cockpit windows becoming oiled up. 


On the right is a close-up view of the tail, showing the 
typical clean Fokker design, which is followed even in 
a machine of this size, and also the new ski-type of 
skid shoe. 


FUTURE AIR MAGNATES 


Sir Henry Segkave and Sir William Morris have recently 
both been reported as entering the aviation industry. 

The former is connected with a very large concern which 
has the backing of an important group of financiers and 


which, among other activities, proposes to run taxi services 


on a size that has hitherto not been possible. Sir William we feel that this country can look to Sir William with grati- 

Morris, it is announced, will shortly give us aero engines at tude for keeping us ahead of the foreshadowed cheap engine 

' • per horse-power; it Ls not yet possible to disclose details invasion from abroad, 
hut we hope to be able to do so later, and in the meantime 



Sir William Morris. 


Sir Henry Segrave. 
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THE ART OF FLYING LANDPLANES AND SEAPLANES 


W HEN Captain Norman Macmillan, M.C., A.F.C., lieoamc 
a test pilot, the Fairey Aviation Co. acquired an asset 
to their stall, but it is to be feared that the country 
as a whole lost a great writer. One began to suspect the 
fact when a London Daily published Macmillan's own account 
of his adventure in the Bay of Bengal, passages of which 
account were worthy of a Kipling ; one was fairly certain 
when Macmillan published his book "The Art of Flying, - 
and became quite convinced after reading his paper entitled 
" The Art of living Landplanes and Seaplanes, " which 
Captain Macmillan read before the Royal Aeronautical 
Society on October 24. Few other pilots in the world could 
have written that paper in that particular manner, and it is 
our great regret that we cannot, from considerations of space, 
publish the paper in full. Captain Macmillan's introductory 
remarks, in which he writes entertainingly of flying as one of 
the arts, and of the relationship between the " flver-in- 
mathematical-terms-on-paper,” and the practical pilot who 
has to work in a medium far less stable, is, under its slightly 
bantering tone, worthy of very close study, quite apart from 
the fact that its phraseology can be read again and again 
with sheer enjoyment. 

The first part of the paper itself, in which Captain Mac- 
millan calls attention, and is, as far as we are aware, the first 
to do so, to the wholly misleading " picture " which one is 
apt to form because of the difference in horizontal and vertical 
scales used in performance graphs. The fact that the speed 
scale is in miles per hour and the climb scale, for example, in 
feet per minute, causes one to form a quite exaggerated 
idea of the vertical velocity and of the altitudes reached by 
aircraft. That Captain Macmillan is entirely right we dis- 
covered for ourselves many years ago, during the war in fact, 
but never attached any importance to it. It was left to 
Captain Macmillan to point out that it dons matter. In 
our case, we w r ere looking at a map of London, and trying to 
get an idea of how an air raider would see it from, say, 
20,000 ft. It was found that one had to hold one’s eye almost 
on the paper of the map. On that scale 20,000 ft. was nothing 
at all. Captain Macmillan's pictorial conception of what an 
aircraft can accomplish was excellent, but we must perforce 
omit it here and co nfin e ourselves to giving the last part of the 
paper as follows : 

Flying divides into three distinct parts — 

(1) The start or take off ; 

(2) Fully air-borne flight ; 

(3) The alighting. 

There are innumerable sub-divisions, but these are the three mam features 
which naturally separate, like cream, milk arid butter ; the sub-divisions 
are like the many varieties of cheese. This paper is too short to consider 
every detailed aspect of flight and as it has to treat or seaplanes as well as 
landplanes, I propose to cut out the cheese. 

These three parts may be classified as follows : — Nos. I and 3 as ground 
flight, No. 2 as air flight. As everyone knows, the life of the pilot is rela- 
tively short. By this 1 do not mean to infer that early decease follows the 
commencement of a career in practical aviation, although this is some- 
times the case. I mean that the pilot's flying life is counted in hours, and 
a hundred hours represent quite a long time in the air, although terrestrially 
they are reckoned simply as four days. If one considers the average length 
of a flight to be about thirty minutes and the average time of take-off and 
landing at about fifteen seconds each, then the ground flight experience of 
the average pilot is roughtly one-sixtieth part of his air flight experience. 
Even allowing for the additional time devoted to ground flight in the pre- 
liminary stages, it is not likely that the hundred -hour pilot has much more 
than four hours of ground flight to his credit. This is why so many accidents 
occur near the ground to pilots who are young in air experience. They try 
to take to their wings too quickly, to soar upward into the skies where they 
can perform the satisying evolutions of aerobatics before they have mastered 
the elements of ground flight. 

I have no hesitation in saying that fuller consideration should be given by 
every individual pilot under instruction to the precepts of more experienced 
pilots who have acquired the art of flying. There is no branch of flying in 
which snch advice is of such real value as in ground flying, where pre-flight 
knowledge gleaned from individuals and books can be turned to value during 
the early practice hours of the young pilot. In flying, to be forewarned is to be 
forearmed in reality against the possible mistakes in judgment which the 
embryo may commit. High up, in full flight, there is time to think what to 
do ; low down, near the ground, there is rarely time to reverse a mistake 
even once. By far the greatest percentage of flying accidents is ascribed to 
lack of judgment upon the part of the pilot, and these accidents invariably 
commence with a mistake perpetrated at low altitudes. 

The art of flying lies in tuc judgment of eye, the touch of hands and feet, 
and the synchronisation of all to one end. The air pilot must decide what 
he will do, then do it, not change his mind at the last moment. The vacil 
la ting individual should not fly, if he values his life, unless he has first con- 
quered this failing. 

In the case of the aeroplane with a speed range of US to 150 miles per 
hour, I classify ground flight as from 0 m.p.h. to 75 m.p.h., and full air 
flight from 75 m.p.h. to 150 m.p.b. Flight at the latter speeds should norm- 
ally bear no connection whatever with the ground. The pilot then should 
not consider the ground when in full flight at any reasonable height, although 
when circumstances — such as weather, high mountains — force him to fly 
near the ground he must regard it. The horizon, which plays an important 
part in the pupil's lessons, is an excellent datum line about which the in- 
structor can display the functions and values of controls when on the turn, 
and from which he can direct the aeroplane’s attitude to the horizontal when 
on the glide, but it must not be carried too far into the pupil's post training 
flying. Actually, I would recommend that final lessons on advanced types 
of aeroplanes should include flying without regarding the horizon. Of this 


type of flight then- are several varieties— the first, the acrobatic flight i»i 
single- -sea ters in fighting flying : the second, formation flving in which one 
aeroplane is flown in relation to another ; the third, the skilled pilot's High- 
during which hr sometimes rides the air regardless of horizon and instru 
ments, flying solely on a sense of balance and of touch ; the fourth, th. 
horizonless flight of the test pilot and the pilot flying blind, both of whon 
must fly by instruments. 

The horizonless aspect of flight is very important in the early stages of 
ground flight, because the glide to the landing on strange aerodromes mav 
bring the nose of the aeroplane below a false horizon, such as a belt of trees 
or a range of hills, or a bank of clouds or mist, and throw the inexperienced 
pilot’s judgment out, while on a prolonged gl : de the whole aspect of th* 
earth’s surface can make an apparent change of angle, the ground appearing 
to tilt up as one approaches, so that the horizon appears relatively higher 
which can very readily induce instinctive deceleration quite low down with 
a consequent possibility of stalling at low heights. 

Again, modern streamlines and wing sections have so diminished bear! 
resistance and increased lift that sometimes the nose of the aeroplane actuallv 
rises above the horizon upon the slow glide, when too rigid an adherence t 
the principle of nose so much Vielow the horizon will make the inexperienced 
pupil approach the landing with grently excessive speed, when the optir.jl 
change of the angle of the earth's surface will add still more to his confusio 
as to what he must do with his surplus velocity. 

I shall now pass to a more particularised study of the flying of landplan* 
in general. 

Take-off 

This, the period of transition from rest to air borne flight, should never lx 
treated with carelessness. The pilot should always be conscious that lie r 
performing an act which requires great concentration. Many pilots, accu- 
tomed to taking-off hundreds or perhaps thousands of times affect an attitud 
of indifference to the act of acceleration to flving speed. It becomes instim 
tivc. Now, no matter how accustomed one has become to the act of taking 
off, the few seconds which are entailed in this process should always be con 
sidered worthy of the deepest attention. Wind direction, the position of all 
aeroplanes flying in the neighbourhood, any obstructions ahead of the clear 
stretch of aerodrome, should all be noted, together with the instmmen 
readings which matter — oil pressure and fuel pressure or gauge shoult: 
always l>e glanced at just before opening the throttle after taxying out int* 
wind ; the setting of the adjustment for the tail should also be verified 
It is understood that the pilot has already satisfied himself that the engirn 
is functioning correctly on the tarmac. The attitude of the. aeroplane whet 
standing on the ground should be mentally noted l>e<:ause that indicates 
something of the stick position required to raise the tail when the engine i> 
first opened out ; it also provides the pilot with the exact position which th* 
aeroplane must be compelled to adopt at the precise moment of alighting 
to make a three-point landing — the aim of the pilot who prides himself upon 
his landings. It ought also to be the aim of the designer who prides hiir 
self upon his skill that the aeroplanes he turns out do make their slowest 
possible landings when at the three-point angle. This is a matter whirl 
concerns the correlation of fuselage angle, wing angle to fuselage, wiii^ 
section, tail weight, tail volume and elevator volume. It is not the easiest 
part of a designer’s life to so adjust the varying requirements of a new typ< 
that they will enable even the relative skill of different pilots to be acconi 
modated so as to achieve a common verdict that the new machine is an 
easy one to land. It is sometimes true that the pilot is blamed when th* 
designer is the culprit. 

Before taking off, the compass direction of the wind upon the ground 
should be noted as a mental record of the wind direction on the ground, which 
may not be the same as that of the geostrophic wind. Drift readings of the 
latter, while necessary for the keeping of correct compass courses whon flying 
above 1,500 ft., do not indicate the ground wind direction which should 
never be unknown to the pilot because the sudden need for a forced landing 
may not give him time to find it out and thus augment the difficulty of 
making a safe alighting. 

Always before going into the air and without any exception the pilot 
should note that all his controls move in the correct direction and to the full 
extent of their travel. 

The characteristics of aeroplanes vary in the take-off, but to a less degr* • 
than in the alighting. Apart from the obvious effects of changes of load 
and centre of gravity, tile main causes of differentiation which aff»*c! ll»* 
pilot are the following : Airscrew characteristics, tail skid load and tail 
plane and elevator volumes, wheel resistance and head resistance, ami wing 
section. I have placed these factors in the order in which they affect th*- 
take-off. 

I.et me dwell briefly upon them one at a time. 

Airscrew ; the design of the airscrew* plays a most important part in On 
ease of take-off. Immediate acceleration can be obtained by a suitable air- 
screw, in the production of which the engine gear ratio and revolutions | lav 
an important part. One cannot hope for rapid take-off from a direct drive 
high-revving airscrew which may be stalled until a forward speed of son* 
thing like 40 m.p.h. is reached ;* with this type of airscrew one can feel tin 
instant increase in acceleration which denotes the passing of the critical 
point ; best take-off is obtained by forcing the tail up as quickly as tin 
thrust will lift it until the fuselage reaches the angle of minim um res is tail < n 
the forward passage of the aeroplane ; in this way the poor thrust is utili 
to the best advantage ; Sometimes. initial acceleration with this type of ; 
screw is best achieved by deliberately not opening the throttle to the iu 
muni until the forward spired is considerable. There is not much that tl- 
pilot can do with defective airscrew design other than this, and the prol* * 
when it arises, must be dealt with by the designer of airscrew and peril * 
of engine. 

Tail skid load and tail surface volumes. Here the matter is quite stra 
forward. If the pilot is unable to lift the tail skid from the ground as 
as be opens the throttle the additional drag lengthens the accelerating 1 

In this case the pilot should have the stick hard against the forward 1 'I 1 
before he opens the throttle and should always take-off on a down gradin'* 
if that is possible. The remedy is again one of design. 

Wheel resistance produces a dual problem, one of slow speed and on* 01 
high speed. On soft ground, when the* wheels tend to bog, the tail nun’* 
be kept low to reduce the load on the wheels and to make the acrophm 
likely to tip upon its nose and damage the airscrew ; with increasing sp< • 
however, the tail must be allowed to rise for two reasons ; first, to m< ■:'* 
head resistance which becomes more and more important as speed ris- - 
and second to enable the pilot to assume effective elevator control should 
the aeroplane run over patch v round of varying degrees of softness. 

Wing sections make a difference to the take-off control required by the 
pilot. The thin wing with a critical stall is generally best handled by bong 
forced to assume the attitude of minimum head resistance throughout :n< 
complete takeoff r\m, and held there until minimum flying speed is actn a1 ' 
exceeded, when the well-designed aeroplane will fly herself off. Lcng‘‘' '■ ■ ■ 
run and other considerations may call for slightly different handling in sp* ^ 
cases. The thick wing, when not too heavily loaded, can be eased * * 
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S PL1NTEX is the most advanced 
safety glass on the market, and 
it has this great advantage — 
it is guaranteed non- discolour ahle: per- 
fect visibility is thus assured for all 
time. In order to prove this non- 
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violet ray treatment which repro- 
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equivalenttothefullglare of sunlight 
of three English summers. For all 
its crystal clarity and saving 
strength. Splintex costs no more 
than ordinary safety glass. For 
full particulars write to SPLINTEX 
SAFETY GLASS, LTD., Splintex 
Works. South Wimbledon. S.W.19. 
Telephone : - - Wimbledon 4422. 
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IT’S EASY TO REMEMBER “ SPLIMTEX-WIMBLEDOU ’* 


PACKERS & SHIPPERS OF 

AEROPLANES, ENGINES, 
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The most extensive packing, shipping and 
storage riverside depot above bridges. 
Aeroplanes, etc., collected, packed and 
delivered to F.O.B. Steamers. 

Through rates to all parts of the world. 
Eight cranes lifting up to 12 tons. 

Bonded warehouses for imported cars, etc* 

JOSEPH C. MOUNT & CO., 

(Established for upwards of Quarter of a Century) 
Stevenage Wharves, Fulham, S.W.6. 
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Manufacturers. 
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Manufactured by 
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Clerkcnwell PLYWOTRAD 

4842-3. 1607-8-9 Finsquaju, London. 
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decided positive angle while running along the ground, and this will be found 
to reduce the length of run considerably, by reason of the reduction of wheel 
resistance which accompanies the proportion of lift taken bv this tvpe of 
wing at speeds below flying speed. With very high loadings, when the 
speed range is limited and the climbing angle is low, the take-olf calls for 
very great skill upon the part of the pilot. It raav well be that a variation 
of more than two degrees on either side of a deftuitc angle of best lift /drag 
ratio will prevent the aeroplane from taking off at all ; in this case, no oscilla- 
tion to feel the aeroplane off the ground is permissible ; the correct take-off 
attitude must be assumed as quickly as possible, and maintained scrupulouslv 
throughout the run. 

When thr thrust obtainable is high, as on aeroplanes of light power loading, 
the question of take-off is easy, ami may be one solely of counteracting the 
<j fleets of torque and slipstream by means of aileron and rudder, actions which 
soon become automatic in a pilot's life. 

When the pilot’s view makes it feasible I advocate sitting centrally in the 
aeroplane and facing and looking dead ahead. Any other attitude tends to 
make the pilot take-off slightly out of the straight course, or with one wing 
slightly down. 

Throughout the take-off run, and during the initial part of the climb, it is 
very necessary to listen attentively to the engine. There is no more dangerous 
situation in the air than that when the engine cuts out dead, after having 
taken off, and risen a few feet into the air. If there is any change of note 
from the engine, the pilot should immediately reduce his angle ot attack in 
readiness tor a complete engine stoppage, and the need to assume a gliding 
attitude to prevent a stall. The advice never to turn back under such 
circumstances is very sound, because the judgment required to do so success- 
fully must be superfine. 

Air-borne Flight 

bully air-borne flight is easy, infinitely easier than the driving of a motor 
ar. There is little to add to what has already been indicated earlier in this 
paper about the discrepancy which exists between indicated speeds and 
actual speeds. With regard to height, there are two sources of error which 
may arise in the pilot’s computation ot his height. The first is the need to 
know the height above sea level over which he flics in relation to that from 
which he started and at which, presumably, he set his altimeter to zero. 

1 his information can be obtained by determination of one’s position on tin- 
map and the reading of the heights given thereon. A second more serious 
source of error is that caused by the horizontal variation of atmospheri- 
pressure, which affects the reading oi the altimeter. The onlv means the 
pilot has of determining this is by studying the weather chart and its tenden- 
i*s over the route upon which he is going to fly. One millibar is equal to 
:h> it., and a deep depression could produce a variation of as much as 1 ,000 f?. 
in the reading of the altimeter, in which case, the pilot would be living, instru 
mentally, 1,000 ft. higher than his true height. 

In fully air-borne flight, the worst predicament in which the pilot ran tiud 
himself is the spin, and of spins, the worst variety is the inverted spin, in which 
ihe accelerations on the aeroplane are acting to eject the pilot from his cock- 
jut. Fortunately, modern design has reduced the danger of spinning to a 
\ery great extent. The spin always follows the stall, and the character ol 
tin. stall has been very materially altered in recent years by the adoption or 
the Handley Page slot. The aeroplane fitted with the slot is much more 
difficult to stall, and consequently more difficult to spin. The slot d«>es not 
'I* min ate the spin, but it makes it almost impossible to spin involuntarily, 
tor all three controls must be applied to the maximum to produce the spin 
when the aeroplane is in a stalled condition ; that this could happen involun- 
tarily is very improbable. The slot, furthermore reduces the speed of rotation 
when in the spin, and makes the recovery more rapid. These remarks relate 
to the effect of the slot in the normal spin. I do not know precisely what 
th^* effect of the slot is in the inverted spin, nor have I ever met anyone who 
has been aide to tell me. but it would appear that in the inverted spin, the 
-lot will not have the same effect, and that it may not have any effect until 
the aeroplane is well through the mance uvre of recovery and restoration to 
normal airflows and accelerations has been achieved by the pilot. In tin- 
normal spin, however, I have found on one machine that aileron control 
alone was sufficient to bring the aeroplane from the spin condition into th»- 
spiral, and this I have never found on any aeroplane not fitted with slots. 

'ist as every motor car is better when fitted with four-wheel brakes, so is 
• very aeroplane better when fitted with slots. Nevertheless, every pilot 
f“»ulcl know how to spin and how to recover from both the normal and the 
inverted spin, so that in emergency he ran act without hesitation. 


.... .... 4 Alighting 

1 llc alighting must be divided into two parts ; first, the approach, and 
"•nd, the actual alighting. The approach is the more difficult. It must 
v aned according to the. characteristics of the particular aeroplane, and to 
mi. ft the conditions encountered ; these arc, wind, ground over which the 
approach has to be made, and the size and shape of the aerodrome and the 
i ^ructions which lie about its periphery. Generally speaking, it is always 
*’ uer to overshoot in the approach than to undershoot. The latter involves 
m- use of engine, which instantly changes the wing angle of attack, and the 
of glide, and makes the actual alighting more difficult to accomplish 
idy, whereas the former fault can readily be cured by the use of the side- 
‘• l . which has the advantage of improving the view of the landing field. 

*«?thod of making the approach will vary with the conditions under 
; it has to be made; sometimes the glide ran be made downwind, 
V w ' til a ISV'deg. turn into wind ; this is the favourite method of 
'‘lighting of the common crow, who accomplishes such landings with the 
, 1 °* a finished artist ; the swan, however, heavily laden and clumsy, 

' ‘Vs approaches with great care and exactness, obviously afraid of 
•maging himself by a clumsy lauding on the water ; 1 have never seen a 
T VfUJ a 'igbt on land. A very great deal can be learned about methods of 
1 Koach from a study of the. ways and means adopted by the different birds, 
would counsel all students of the art of flying to profit by th«* simple 

<•> 

' 'feraft Classes 

The Middlesex Higher Education Sub-Committee 

0 approved ot the establishment ot classes in connection 
’ a the aircraft industry at the de Havilland Aircraft Com- 

s aerodrome, Edgware. Tuition will be given in air 

1 and aero-engine construction, aeronautical design and 
.'plied mechanics. The students will be prepared for 

Mr Ministry’s Examinations and the Associate Member- 
of the Koyal Aeronautical Society. The company are 
vding two suitably furnished lecture rooms, a fully 
"Pped workshop, and all the necessary apparatus, and 
j 'taking no charge in respect of rent, lighting and heating. 

committee are paying the salaries of the teaching staff, 

' " lc “ consists of five tutors. 


means of observation, not only of birds, but by observing the landings of 
aeroplanes, particularly in regard to the approach. 

The alighting is a simple matter if the approach has been properly made 
If the approach is made too slowly, particularly with a heavy aeroplane, the 
pilot may find it difficult to get the tail down ; there may be an observable 
tendency for the aeroplane to glide into the ground. The reason for this is 
simple. The changing of the aeroplane’s attitude from the glide to the three 
point absorbs a certain amount of energy. That energy is supplied by the 
moment resulting from the upward movement of the elevator. The absorp 
tion of this energy causes the aeroplane to slow down. If, however, the 
aeroplane has previously been slowed to the point ot stalling the surplus 
energy does not exist to provide the moment, and the acropla#- simply does 
not flatten nut. The speed required in excess of thr stalling speed for different 
aeroplanes can soon be found in practice, and the pilot flying a strange type 
lor the first time can assess the best speed by flying very slowly at a reasonable 
height and finding the effect of the elevator upon the pitching movement ot 
the aeroplane. This detail must not be confused with longitudinal instability, 
for the longitudinally unstable aeroplane may quite possibly be easier to 
land from a slow approach speed than the stable aeroplane, although the 
required stick movement then becomes extremely critical. This can readily 
be proved by testing landings with a stable aeroplane loaded well aft, so 
that the shift of the centre of gravity produces a less positive restoring moment 
from the tail surfaces. 

Landing is always best accomplished by looking well ahead of tlie aero- 
plane. Looking close ahead upsets the time factor and makes landing more 
difficult to carry* out consistently. 

Seaplanes 

The last part ol this paper has to treat ol the flying of seaplanes. So far I 
have used the term aeroplane throughout, because most of the matter has 
been applicable to both land and sea planes. In the air the seaplane can 
be considered in the same way as an aeroplane. It is somewhat more clumsy, 
its speed range is usually less, and its manoeuvrability somewhat poorer. In 
other respects its behaviour is similar. Any pilot who can fly an aeroplane 
can fly a seaplane in the air The real difference between the types arises 
on the water, and the pilot who has experience of the water handling of yachts 
or motor-boats will not find the water handling of seaplanes so difficult as 
the pilot who has no such experience. The seaplane, however, has this 
disadvantage ou the water — it has no keel, and consequently is more subject 
to drift and to list, especially since there is no means of reducing the large 
expanse of wing surface exposed to the wind. The monoplane, particularly 
the low-wing monoplane, with its reduced side, surface compared with the 
biplane, and its lower vertical centre ol gravity compared with the high wing 
monoplane, is the least subject to the effects ol wind, and, therefore, other 
things being equal, the best type, and the easiest for the pilot to handle. 

It is in the crab-wise movement on the water due to the alignment of the 
seaplane necessary to accommodate the triple forces of wind and water and 
airscrew thrust that the seaplane is most distinct as against the landplane, 
and the judgment required ui the seaplane pilot to offset the effects of wind 
and tide is a speciality oi his own, of which he is justly rather proud. Nor 
is it something which can readily be acquired from books. It requires practice, 
and, above all, common sense. 

The take-off of a seaplane is different to that of a landplane. The water 
forces of the floats or hull are quite different to those of the wheels of a land 
plane ; perhaps the nearest approach that the landplane pilot ever getjj to 
the take-off of a seaplane occurs when he is forced to fly from very sticky 
ground on which his wheels alternately stick and free. The seaplane pilot 
must hold the nose of the seaplane well up when he first opens the throttle 
to cause the water to break as far aft as possible and so keep the airscrew as 
free as possible from spray. This critical point is usually passed fairly quickly, 
and at about 15 to 20 knots the seaplane rides out from the partly displace- 
ment supported condition to the hydroplaning condition. At this point 
there is frequently a change of stick position from aft to forward, and if 
thrust horse power is low the crossing of the hump, as this is called, may well 
require very great skill to accomplish. 

Once the seaplane commences to hydroplane acceleration is rapid because 
the water resistance falls immediately. Towards the end ol the hydroplaning 
run it builds up again, and the thrust available again becomes very impor- 
tant. The pilot can do a great deal to assist the take-off by forcing the 
floats to adopt the angle of minimum resistance through correct use of the 
elevator. In some seaplanes which 1 have flown this angle was so critical 
that failure to reach and maintain it meant failure to take-off. To-day, 
however, float design and engine development have reached a stage which 
has rendered the take-off infinitely easier than it was in past years. In rough 
weather the skilled seaplane pilot carefully watches the run of the sea and 
chooses the moment to open the throttle with a view to crossing the critical, 
dirty period before the hydroplaning point in the smoothest possible water. 
In rough water it pay's to get the seaplane into the air with the minimum run, 
but the pilot must be careful that he does not get thrown clear of the water 
before lu* has reached flying speed, otherwise he might fall back, stalled, into 
the trough of a sea and suffer serious damage. 

The alighting of a seaplane does not present problems materially different 
to those which accompany the alighting of an aeroplane. On smooth water 
there is no difference between the landing of a seaplane and the landing of a 
landplane on land, except that it may be more difficult to judge height above 
the surface of the sea. In rough weather the matter is different. Then the 
seaplane pilot has to alight on a surface the state of which would appal the 
average landplane pilot. The seaplane pilot must come down on to the 
water with the minimum forward speed, touch ever so slowly just on the 
crest of a wave. Misjudgmcnt will cause the seaplane to fall into the trough, 
when the next wave will sweep the seaplane and do damage. Alighting too 
early upon the wave crest will send the seaplane upward high into the air 
to fall heavily in a stalled condition into the turmoil of the sea and possible 
wrecking by the waves. The seaplane pilot is fully justified in taking pride 
in the skill which he displays in handling, for sea work, a relatively clumsy 
apparatus on the water. 

<S> <$> 

Klemm-Salmson at Brussels 

At the recent Belgian Lightplane meeting at Brussels 
the Klemm-Salmson put up a very fine record in gaining 
the top score, namely 273 points out of a total of 320, also 
winning the King's Challenge Cup and a prize of 15,000 frs. 

New Canadian Air Base 

Arrangements will be made for the establishment of 
an aeroplane base in the Lake Athabassa region, Canada, 
where new ore vein discoveries of promise are being tested. 

Duluth-Fort William Air Service 

The Schlee-Brock Aircraft Corp., of Detroit, are operating 
an air service between Duluth, Minnesota, and Fort William. 
Ont. (Canada), employing six-to-eight-seater seaplanes. 
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A realistic model of the Gloster Aircraft Co.’s Brockworth Aerodrome at Cheltenham. 


SCALE 

T RUE-TO-SCALE models of aircraft are not produced 
entirely for the whims or amusement of aviation 
enthusiasts, but can, and do, serve a " useful ” 
purpose in a variety of ways. As in practically all other 
industries a scale model, as correct in every detail as can 
be achieved in the size it is produced, of the full-sized subject 
(machine, building, ground lay-out, or whatever it might be), 
is often required for exhibition, experimental or similar 
pmrposes. In the aircraft industry, scale models of the 
different types of aeroplanes produced by a firm are 
frequently required for other than ornamental purposes. 

A firm that has specialised in the production of scale 
models is the Models Manufacturing Co., of Causeway Place. 
43, Newington Causeway, London, S.E.l, and the accom- 
panying illustrations comprise a few examples of their work. 
This, it will be noticed, is not confined to scale models of 
aircraft only, but include scale models, or lay-outs of aero- 
dromes, works, and the like. These latter are* really excel- 
lently made and, as may be seen from the illustration of the 


MODELS 

Gloster Aircraft Company’s Brockworth Aerodrome, Chelten- 
ham, are wonderfully realistic. This model is on a scale of 
35 ft. to 1 in., while a similar mode! of Heston Aerodrome 
has been produced on a scale of 70 ft. to 1 in. 

This firm's scale models of aircraft also display excellent 
workmanship, and remarkable accuracy to detail considering 
their size. In the four examples shown below, the two Black- 
burn machines — the Commercial three-engined, six-seater 
monoplane and the “ Beagle- J upiter " Torpedo biplane — 
are on a scale of J in. to the foot. An example of this detail 
work may be observed in the Bristol " Jupiter ” engine on 
the latter model — in fact, we think our readers will agree 
that, looking at our illustration, it is difficult to tell this model 
from the “ real thing." 

The other models shown are of two world-famous machines, 
the dr 1 lavilland ” Moth " and the Supermarine-Napier " S.5 ’ 
Schneider Trophv winner of 19117. Both these models are 
built on a scale of 1^ in. to the foot — that is, the “ Moth 
measures 2 ft. 6 in. in span, and the " S.5 " 3 ft, span. 


Scale models of four well-known types of aircraft : the Blackburn Commercial 3-engined monoplane (top). tlie 
Blackburn *• Beagle- Jupiter ” (bottom), the D.H. “Moth” (left), and the Supermarine “S.5” (right). 
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BURCH’S 


You cannot afford to use any but the finest 
quality rubber components. During the 
War, Luke Turner and Co., and Industrial 
Rubber Products Ltd., were pioneer 
manufacturers of aircraft rubber. Their 
very wide experience is at your disposal 
to-day. 


(LATE 401, Strand.) 

The House for Value. 

Devoted to the interests of R.A.F. Officers, where every 
detail is studied with supreme skill and only the finest 
materials used. 


Petrol Resisting 
Tube. 

Shock Absorber 
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Rings. 


Rubber Buffers 
Moulded Rubber 
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Pitot Tubing 
Steam Hose, 
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New Commissioned Officers, Full Outfit supplied well within Grant. 


Quotations gladly submitted 
for every description of 

AIRCRAFT RUBBER. 


Our release notes authorised by A.I.D, 
CONTRACTORS TO THE AIR MINISTRY 


New Address } 33, BEDFORD STREET, STRAND, W.C.2. 

Right opposite Bedford St. Post Office. Telephone: GEKKARD 7861 

BURCH’S Old Established Naval & Military Tailors. 

MAKERS OF R.A.F. KIT SINCE FORMATION. 

Gold Medal and Diploma awards for Garments of perfection. 

Business Hours: 9 a.m. to 7 p.m. Saturdays: 1 o’clock. 


INDUSTRIAL RUBBER MANUFACTURERS 1 L TD 

191-2 Tottenham Court Road, 
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Strength without Weight 


That is the most important feature 
of our MAGNESIUM ALLOYS 
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for numerous automobile and 
aircraft purposes, yet they are 40% 
lighter than aluminium alloys. 

We can supply these MAGNESIUM 
ALLOYS in the form of Forgings and 
Castings with the following tensile 
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Forgings : 20-22 tons per square inch. 
Castings: 10-12 tons per square inch. 
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Engine Kits I 


EFFICIENT servicing and 
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maintenance of aircraft. The 
HF range of time and labour 
saving appliances is the most 
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A copy of the HF Catalogue 
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Write for one now. 

HARVEY FROST & Co., Ltd. 
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148-150, GREAT PORTLAND ST. 
LONDON, W.l. 
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UHorlb’s Xono Distance IRccovb 


PA RIS— MANCHURIA 


Again with 


5000 MILES 


SCINTILLA 

MAGNETOS 

SCINTILLA LTD., 14, CLERKENWELL CLOSE, LONDON, E.C.1 


THE INDESTRUCTIBLE PAINT & 
STANDARD VARNISH LTD. 

beg to announce that they are the Sole Manufacturers of 

“STANDARD” DOPE 

and 

“STANDLAC” CELLULOSE LACQUERS 

Full particulars upon application to : 

The Indestructible Paint & Standard Varnish Ltd., 

Cleopatra Works, Park Royal, LONDON, N.W.10. 

Contractors to H.M. Air Ministry, Foreign, Colonial Governments, etc. 
Telegrams : Weatherproof, Haries, London. Phone : Willesden 5271 

(Private Branch Exchange). 


-AIRCRAFT METALS 

TO A.I.D. SPECIFICATIONS. 

ALUMINIUM SHEETS, TUBING. FLEXIBLE TUBING. RODS. WIRE 
RIVETS. SECTIONS. SOLDER. TREAD MATTING. 
BRASS & COPPER TUBING. SHEETS. RODS. WIRE. RIVETS. 
GAUZE FOR FILTERS (PHOSPHOR BRONZE. COPPER. BRASS) 
ALUMINIUM ALLOYS IN SHEETS. TUBES. RODS, SECTIONS. 
WELDLESS STEEL TUBING. 

TINNED STEEL SHEETS. SPECN, 2 S.20 AND OTHER SPECIAL 
GRACES. 

BOLTS & NUTS. BRIGHT MILD STEEL BARS, ftc. 

PROMPT DELIVERIES. 

PHONE s MUSEUM 0650 . 

BLACKBURNS (LONDON) L 

Offices <£ Metal Warehouses : 

1, < & 3, STEPHEN STREET, TOTTENHAM COURT ROAD, LONDON, W.l. 



SCALE MODEL. METAL AEROPLANE MASCOTS. 
"MOTH," “AVIAN,” "BLUEBIRD” “DESOUTTER,” £3 3*. each. 

SPECIAL MODELS AND TROPHIES OF EVERY DESCRIPTION. 
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BIRMINGHAM MEDAL CO., LTD., 

FREDERICK STREET. BIRMINGHAM. 


FREMO 

AIRCRAFT ACCESSORIES, 
TAPER PINS, 

etc., etc. 

Manufacturers : — 

FRED* MOUNTFORD (B’HAM), LTD. 

Fremo Works, BIRMINGHAM. 



NON- FLAM ; 

Genuine non-infiamroable Celluloid — transparent, oil and water / 
proof. For cockpit windscreens and side screens. In attractive / 
colourings for fitting'. Crllon is used for passenger cabins and / 
outside windows of H.M.A.R. 100 -a product ol Messrs. / 
Airship Guarantee Co.. Ltd., Airship Station, Howden. / 

” :d in standard sized sheets / 
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5 . / 
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sa mples a nd prices. *VV 

■/ w tvs s, ureai Portland St., W.l. ' U \> 
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TUBES, SHEETS, RODS and WIRE 

To AIR BOARD SPECIFICATIONS. 


Specialties for Aircraft Work — 

DRAWN PHOSPHOR BRONZI 
TUBES AND RODS. 


By Authority of the Air Ministry, Inspo ,D 
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manufactures ordered to Air Board Spc id- 
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CHARLES CLIFFORD & SON, LA. 

ESTABLISHED 1776. BIRMINGHAM* 
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THE ROYAiftMR FORCE 


London Gazette, October 22, 19-9. 

General Duties H ranch 

The following are granted short service commits, as Pilot Officers on pro- 
bation with effect from and with seniority of Oct. 1 1 : — C. F. G. Adye, C. P. F. 
Aldcrson, 1. O. Baldwin, J. N. Baxter, N. V'. Bertram, B. W. E. R. Bonsey, 
U. Q. Candler, VV. O. J. Coke, V. A. Dawson, C. C. M. Dunman, T. E. Dun- 
villr. F. P. R. Dunworth, N. Foster-Packer, H. M. Gahan, F. B. H. Hayward, 
X. Hill, M. V. Johnstone, N. D. Lamb, G. W. Lawson. D. Mac Gregor- Cheers, 
L. E. P. Mahon, D. E. Milson, VV. S. Moody, P. E. L. A Myers, R. W. H 
Kayncau, E. G. Reed, P. A. Smith, J. F. Sutton, C. H. Williams, and S. M. 
Worrall. Lt. M. Cursham, R.N., is reattached to R.A.F. as a Flying Officer 
with effect from Oct 9 and with seniority of June 16, 1924. 

The following Pilot Officers on probation are confirmed in rank (Oct. 12) : — 
T. Chcrrill, R. I*. Gamons- Williams. C. R. J. Hawkins, M. T. M. Hyland, 

B. A. Oakley, J. R. Stebbing, A. N. I. Worger-Sladc. Pilot-Officer H. C. 
Parker is promoted to rank of Flying Officer (Sept. 17) ; Wing-Commander 
Sir Norman R. A. D. Leslie, Bt., C.M.G., C.B.F.., is placed on the hall-pay 
list, scale A (April 23 to July 24 inclusive) ; Wing-Commander Sir Norman 
K A. D. Leslie, Bt., C.M.G., C.B.E., is placed on retired list at his own request 
1 July 25) : Flying Officer J. A. C. Florence is transferred to Reserve, Class 
A (Sept. 15). (Substituted for Gazette Sept. 17). Pilot Officer OB probation C. VV. 
Marriott resigns his short service commn. (Oct. 9). 

Stores Branch. 

Flying Officer P. P. S. Rickard is granted a permanent commn. in this 
rank (Oct. 1). 

Accountant Branch 

l iving Officer C. B Rawlings M.C., is transferred to Reserve, Class C. 
Oct. 22). 

Medical Branch 

The follg. arc granted short sendee commas. as Flying Officers for thr»*<* 
years on active list with effect from and with seniority of Oct. 1 . -T. J. 
i orr.oran, M.B., C. C. Fenton, M.B.. B.S., B.Sc., C. G. Harold. M.B., A. Shee- 
han. M.B., D. I>. Watson, M.B. E. A. Wilson, M.D., is granted a short servio 
t’onimn as Flying Officer for three years on active list with effect from Oct. 1 
aud with seniority of Oct. 1, 1928. 


Chaplains Branch 

The Rev. H. Beauchamp, M.C., is granted relative rank of Group Captain 
on appointment as Staff Chaplain (Roman Catholic) (Oct. 17). The Right 
Rev. J. Dev, D.S.O., is placed on retired list at his own request (Oct. 17). 
The Rev. T. A. P. King relinquishes his short service commn. on account of 
ill-health (Oct. 23). 

Memoranda 

The permission granted to Lt. A. VV. Archer to retain his rank is withdrawn 
on his enlistment in Supplementary Reserve (Oct. 2) ; 321458. Fit. Cadet 

C. R. Green is granted an hon. commn. as Sec. Lt. with effect from date of 
Ins demobilisation. ^ 

Erratum. — In Gazette of Oct. 15 (Flight, Oct. 25. 1929), for Somphii! read 
Sempill. 

RESERVE OF AIR FORCE OFFICERS 

General Duties Branch 

The follg. Pilot Officers on probation are confirmed in rank : — R. F. G. Lea 
(Sept. 3) ; H. Garnett (Oct. 16). The follg. Pilot Officers are promoted to 
rank of Flying Officer : — VV. K. Walwin (Oct. 16) ; J. C. McE. Gibb (Oct. 19). 

Flying Officer VV. F. Parkinson is transferred from Class A to Class C 
(Sept. 30) ; Flying Officer P. E. Nicboll is transferred from Class B to Class (’ 
(Sept. 12). The follg. officers relinquish their commns. on completion of 

service: — Wing Commander. — H. R. Raikes, A.F.C. (Oct. II). Flight Lts. 

H. V. Stammers, D.F.C. (Mar. 10); D. C. Balfour (Oct. 1) ; R. E. Nicoll 
(Oct. 15). Flying Officers.— E. G- Richardson (April 20); H VV. Parker 
'Oct. 1) ; C. I. Watson (Oct. 1); VV. J Buchanan, D.F.C. (Oct. 5) ; C. VT. 
Carle ton. A.F.C. (Oct. 12). 

FI vine Officer J. M. Bell relinquishes his commn. on completion of service 
and is permitted to retain rank of Flight Lt. (Aug. 7). 

ALTXILIARY AIR FORCE 

General Duties Branch 

No. 600 City oi London (Bomber) Squadron. — The follg. Pilot Officers 
i« be Living Officers : — E. A. Burton (May 25) ; A. B. Ferguson (June 2). 


ROYAL AIR FORCE INTELLIGENCE 


Appointments.— The following appointments in the Royal Air Force arc 
■otified : — 

General Duties Branch 

.lir I'ice-Afarshat F. R. Scarlett, C.B., D.S.O., to H.Q., R.A.F. Middle East, 
to command, 12.10.29. 

Hr Comment ore * : W. G. S. Mitchell, C.B.E., D.S.O., M.C., A.F.C., tu 
Air Ministry (D. of T.). on appointment as Director of Training, 4.10.29. 
\ M. Long more, C.B., D.S.U., to R.A.F. Depot, Oxbridge, Supernumerary, 

1 5. 10.29. The Hon. J. D. Boyle, C.B.E., D.S.O., to H.Q. Fighting Area, 
i x bridge, to command (temporarilv), 12.10.29. W. R. Freeman, D.S.O.. 
M.C., to H.Q. inland Area. Stan more, for duty as Chief Staff Officer. 15.10.29, 

Group Captain R. E. C. Peirsc, D.S.O., A.F.C., to Station H.Q., Heliopolis, 
t*< ' ommand, 25.9.29. 

IVing Commander A. C. Winter, O.B.E., to Aircraft Depot, India, to 
•inmand, 8.10.29. 

Squadron Leaders: K. M. St. C. G. Lcask, MX.. t«i Aircraft Depot, India, 

8.10.29. N. S. Douglas, to H.Q., R.A.F. India. 8.10.29 L. X. Holhnghurst 

D.F.C., to No. 1 (Indian) Group, H.Q. India, 8.10.29. C. H. Klliott-Smitb, 
A.l-.C., to No. 55 Sqdn., Iraq, 8.10.29. R. C. Hardstaff, to Aircraft Depot, Iraq . 

8.10.29. H. Stewart, to No. 84 Sqdn., Iraq, 8.10.29. E. C. Emmett, M.C., 
D F.C., to Aircraft Depot, Iraq, 8.10.29. E. A. Fawr.us, to Aircraft Depot. 
Iraq, 8.10.29. D. VV. Clappou, to H.Q. Iraq Command, 8.10.29. C. S 
Richardson, to H.Q. Iraq Command. T. E. Salt, A.F.C., to No. 1 Air Defence 
Group H.Q., 1.10.29. R. P. M. Whitbam, M.C., to H.Q. Coastal Area 

11.9.29. 

Blight Lieutenants : H. O. Eong, D.S.O., to Aircraft Depot, Iraq, S. 10.29. 

I W. VV. Wilson, to Armoured Car Wing, Iraq, 8.10.29. P. R. Mitchell, 
H B.E., to Aircraft Depot, Iraq, 8.10.29. V. M. Kenny-Leveck, M.B.E., to 
H.Q. Iraq Command, 8.10.29. J. W. Lissett, to No. 1 (Indian Wing) Station. 
India, 8.10.29. E. J. Ffoulkes- Jones, to No. 28 Sqdn.. India. 8.10.29. 
K Menzies, to No. 20 Sqdn., India, 8.10.29. A. H. H. Macdonald, to No. 27 
Sqdn., India, 8.10.29. K. C. Pelamain, M.C., to No. 27 Sqdn., India, 8.10.29. 
A K. Jones, to H.Q., R.A.F., Transjordan and Palestine, 13.9.29. A. E. 

J tndon, M.B.E., to H.Q., R.A.F., Transjordan and Palestine, 13.9.29. G. H. 
Russell, D.F.C. , to No. 30 Sqdn., Iraq, 1.9.29. A. C. Bayley, to No. 1 Air 
Defence Group H.Q., 30.9.29. E. H. Richardson, to No. 33 Sqdn., East- 
church, 3.10.29. G. L. Ormerod, to No. 23 Group H.Q., Grantham, 2.10.29. 

Lawson, to No. 58 Sqdn., Worthy Down, 1.10.29. W. S. Allen, to H.Q. 
Wessex Bombing Area, Andover, 22.9.29. D. D’A. A. Greig D.F.C., A.F.C., 
10 No. 9 Sqdn., Mansion, 18.10.29. 

flying Officers: H. A. Evans- Evans, to H.Q., R.A.F., Transjordan and 
Palestine, 13.9.29. A. R. S. Davies, to R.A.F. Depot, Uxbridge, 11.9.29. 

' Moore, to No. 30 Sqdn., Iraq, 1.9.29. S. F. Cole, to R.A.F. Depot, 

1 'abridge, 26.8.29. G. W. Gav, to No. 5 Sqdn.. India, 8.10.29. J. B. Fyfe, 
t; 1 No. 20 Sqdn., India, 8.10.29. R. C. Higgins, to Aircraft Depot, Iraq, 
M0.29. A. T. C. Hazlcdine, to No. 70 Sqdn., Iraq, 8. 10. 29-. R. A. T. 
to. No. 84 Sqdn., Iraq, 8.10.29. C. I. Sempill. M.M., to H.Q., 


Iraq Command. 8.10.29. K, L. R. Atehorlrv, to Centra! Flying Schl. 
Wittering. 10.10.29. G. J. ( . Mnhonv. to No. 603 Sqdn., Edinburgh, 9.10.29." 
P. K. Harwell to Central Firing Schl., Wittering, 19.9.29. G. H. W. Selby. 
Lowndes, to H Q . R.A.F , Middle East, 12.10.29. M. G. Philpnlt, to No. 4 
Flying Training Schl., Middle- East. 12.10.29. F. A Jones, to No. 47 Sqdn. 
Middle East, 12. in. 29. F. Kinsey, to No. 6 Sqdn.. Middle East. 12.10.29. 

Pilot Officers! J. W. Hawke, to No. 20 Sqdn., India, S.10.29. H. J. \. 
Williams, to No. 31 Sqdn., India, 8.10.29. J. A. C. Stratton, to No. 28 Sqdn 
India, 8.10.29. J. H Manning-Fox, to No. 20 Sqdn., India, 8.10.29. VV. R.' 
Iicaman. to No. 5 Sqdn., India, 8.10.29. H. G. Richards, to No 28 Sqdn.. 
India. 8.10.29. A. N. E. Hall, to Armoured Car Sirtion, Aden, 8.10.29 
L>. A. L. Campbell, to. No. 208 Sqdn., Middle East, 8.10.29. K. K. Contes! 
t" No 202 Sqdn., Mediterranean. 3.10.29. H. M. Pearson lo No. 202 Sqdn.. 
Mediterranean. 3.10.29. P. B. Rogers, lo No. 25 Sqdn., Hawkinge, 3.10.29! 
Stores Branch 

Iff ng Commander C. L. Archbold, to H.Q. , Aden Command, for Stores 
Stall duties, 8.10.29. 

Flight I.ieutenants : H. Cartwright, to Aircraft Depot, India, 8.10.29. 
H E. T. Crocker, to Aircratt Depot. Iraq. 8.10.29. R. G. Sims, to Aircratt 
Depot, Iraq. 8.10.29. R. !•'. Wilson, to Supply and Transport Services 
Iraq. S. 10.29. 

Flying Officers: J. E. K. Sowman, to Aircraft Depot, Iraq. 8.10.29. T. 
McCarthy, to Aircraft Depot, Itaq, S.10.29. C. W. H Moller, to Aircraft 
Depot, India. 8.10.29. O. D. A Her ion, to No. 2 (Indian Ming) Station, India. 

S.10.29. I.. I.. Bray, to No. 208 Sqdn., Middle East, 12.9.29. V. Dennehv 

to Stores and Supply Depot, Aden, 8.10.29. 

4 ccountant Brand: 

Squadron Leaders P. J. Farmer, to H.Q., R.A.F., Mediterranean, 3.10.29. 
A. K. Thomas, to H.Q., Wessex Bombing Area, Andover, 4.10.29. 

Flight Lieutenants : K. R. Money, O.B.E., to R.A.F. Base, Malta 8.10 29 
R. F.'C. Metcalfe, to H.Q., R.A.F., Cranwell, 2.10.29. 

Flying Officers : F. Klgby, to No. 8 Sqdn., Aden, 8.10.29. A. W. Young- 
husband, to Aircraft Depot, India. 9.10.29. R. W. L. Glenn, to School of 
.Army Co-operation, Old Saium, 22.10.29. 

Medical Brandt 

Squadron Leaders . T. C. St. C. Morton. M.D., M.K.C.P., D.P.H D.T.M. 
& H., to H.Q., Iraq Command, 8.10.29. T. R. S. Thompson, M.B., to H.Q. 
Iraq Command, 8.10.29. T. Montgomery, M.B., D.P.H. , B.A., to R.A.F’! 
Depot, Uxbridge, 1.10.29. 

Flight Lieutenants : R. W. White, to H.Q., R.A.F., India, 8.10.29. K. L. C. 
Fisher, M.B., to H.Q., R.A.F., India, 8.10.29. A. A. Townsend, M.B., to 
H.Q., R.A.F India, 8.10.29. W. Gamblen (Quartermaster), to H.O., Iraq 
Command, 8.10.29. J. P. Hederman. to No. 100 Sqdn., Bicester, 13.fo.29. 

Flvtng Officers J. Kemp, M.B., to H.Q., Iraq Command, 8.10.29. C 
Crowley, M.B., to H.Q., K.A.F.. Middle East. S.10.29. 


R.AE.S. AND INST.AE.E. 

V ljicture will be delivered by Dr. A. E. Dunstan, President of the 
ution of Petroleum Technologists, on Thursday, November 7, 1929, at 
i * n lecture Hall of the Royal Society of Arts, 18, John Street, 

'Ulphi, W.C.2. The lecture will be ou “ Recent Developments of Fuels 
Dopes for Aircraft Engines/' 

‘ 1 Hunstan is one of the leading authorities in this country on the subject 
u.is chosen for his lecture, and is the chief chemist of the Anglo -Persian 
■ Company. 

J. Laurence Pritchard, Secretory . 

* m m w. 

PERSONALS 

n t. Married 

Uw* o ^ c ^ nt osh was married, on October 26, at the Savoy Chapel, 
a ” Betty An sell. Commander Archie Campbell, R.N., under whom the 
•^gr^onj served In the Merchant Service as a boy, was best man. 


To be Married 

The engagement is announced between Flight-Lieut. Malcolm Bruce 
Mackay, R.A.F., younger son of the late Rev. E. B. Mackay and of Mrs. 
Mackay, of Worplcsdon, Surrey, and Katharine, third daughter of the late 
Brig. -Gen. VV. F.llershaw, R.A., and of Mrs. Ellershaw, of Wymcring. 
Cosham. 

* m m m 

No. 3 Squadron, R.F.C., and No. 3 (Fightcri Sqdn., R.A.F. 10th .Annual 
Re-union Dinner 

The above dinner will be held at the Hotel Cecil at 7.30 p.rn. for 8 p.m. 
on Friday, December 6, 1929. Air Chief-Marshal Sir John M. Salmond 
K.C.B , C.M.G., C.V.O., D.S.O. A.D.C., will take the' chair. Air Vice- 
Marshal Charles A. H. Longcroft, C.B., C.M.G., D.S.O., A.F.C., has beea 
invited as Guest of Honour. Tickets at 12s. 6d. (wines extra, gratuities 
included) will be obtainable at the dinner. F'ormer members of the Squadron 
wishing to attend are requested to inform Flight-Lieut. J. L. Airey, D.F.C., 
Hon. Secretary, Re-union Dinner Club, No. 3 (Fighterl Squadron. Royai 
Air Force, Upavon, Wilts. 
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CORRESPONDENCE 

The Editor does not hold himself responsible for opinions 
■expressed by correspondents. The names and addresses of 
the writers, not necessarily for publication, must in all cases 
accompany letters intended for insertion in these columns. 

THE “ A. A.” AND AVIATION 
[2211] Ten weeks ago I left Matyasfold, the airport of 
Hungary, having paid to the officials there close on for 
the privilege of storing an Avian G-AAIX for two nights and 
three days. I had made four landings, three of which were 
the outcome of demonstration flights made at the request 
of the local students and their instructor. 

On my return I wrote two letters, one to the Aviation 
Department of the Automobile Association and the second 
to the authorities in Budapest. In the latter 1 gave an 
approximate table of the charges obtaining in England, 
Belgium, France, Holland, Germany, Czecho-Slovakia, and 
Austria. Perhaps it would be as well to explain that, while 
the personnel at Matyasfold were charming and vert- helpful, 
the customs and meteorological services were not so charming 
and much less helpful. 

From the authorities in Budapest I have had no replv. 
but the A. A. have, on the contrary, been vert' efficient. 
They at once took the matter in hand, and instituted not only 
full inquiries as to the charges made to me, but they also 
arranged that air tourists visiting Budapest should be charged 
upon an agreed scale, slightly less than the charges existing 
in this country at the present time, upon production of a 
certificate to be issued by the A. A. 

Furthermore, they have forwarded to me a cheque from 
the Hungarian Government, being a return of three-quarters 
of the original charge. 

I feel that this absurdly inexpensive service, not only so 
useful in reclamation, but also in the provision of maps, 
information and permits, etc., which the A. A. are providing 
for all their members who wish to travel abroad bv air, cannot 
be too greatly appreciated or too widely known, more 
especially as their advice in the matter of aerodromes is very 
accurate and very sound. I have also found that the exten- 
sion of the A. A. " hotel starring system " is of the greatest 
assistance upon arrival at an aerodrome where one's inca- 
pacity to speak the language, coupled with the very natural 
ignorance of the staff regarding the local accommodation, 
would otherwise render the selection of an hotel almost an 
impossibility. 

London, E.C.2. John G. Ckammond 

October 24, 1929 

A CROYDON CRITICISM v 
[2212] Last Saturday my fianc6 took me to have tea 
at the Croydon Aerodrome Hotel, as I was very keen to have 
the opportunity of seeing some of our latest airliners, and 
also those of other countries, arrive and depart. Having 
heard so much about preaching the gospel of airmindedness 
1 naturally expected that the facilities offered to the public 
would be such that they wuiild be encouraged to come again 
and bring others. It was rather a shock, therefore, when I 
was told that a charge was made for the discomfort of standing 
up in a railed-in enclosure, from which no better view was 
obtainable than anyone could get from the road, but much 
worse was to follow. 

We entered the austere portals of the hotel under the dis- 
approving gaze of a porter and asked for some tea to be 
served on the verandah. First we were told that we could 
not have what we liked but must pay Is. 6d. for the set tea, 
which seemed unnecessarily high for what we got, and then 
I asked my friend what time the next machine came in. He 
was not sure and said he would look on the board in the 
lounge . . . then the storm broke. It seems that the 
management not content with charging so much for tea have 
done away with the aforesaid board and put in its place a 
notice to the effect that a list of arrivals and departures 
can be obtained on payment of two pence ! Now, sir, I ask 
is such pettyness likely to encourage anyone to become 
sufficiently airminded to spend an afternoon at the chief of 
our airports ? — Yours faithfully, 

Yictoria, S.W.l. October 28, 1929. J. P. C. 

I 1 I Si 

Royal Air Force Memorial Fund 

The usual meeting of the grants sub-committee was 
held on October 24. Mrs. L. M. K. Pratt-Barlow, O.B.E., 
was in the chair, and the other member of the committee 
present was : —Squadron-Leader A. H. Wann. 

V The committee considered in all 12 cases, and made grants 
to the amount of /179 Is. 

The next meeting was fixed for November 7, at 2.30 p.m. 


PUBLICATIONS RECEIVED 

Aeronautical Research Committee Reports and Memoranda : 
No. 1183. (M. 57). — The Behaviour of a Single Crystal of 

Zinc Subjected to Alternating Torsional Stresses. By H. J. 
Gough and H. L. Cox. July, 1928. Price Is. 9 d. net. 
No. 1223 (Ae. 378). — On the Two-Dimensional Flow Past a 
Body of Symmetrical Cross-Section Mounted in a Channel 
of Finite Breadth. By A. Fage. Feb., 1929. Price 9 d. net. 
No. 1229 {Ae. 384). — Loads on the Main Planes and Tail 
of an Aeroplane when Recovering from a Dive. By II. 
Bolas and G. A Allward. August, 1929. Price Is. net. 
No. 1232 (Ac. 387). — On the Maximum Load in Pulling Out 
from Vertical Dives. By S. B. Gates and H. B. Howard. 
Nov., 1928. Price 9 d. net. No. 1 235 (Ac. 390). — On the 
Stability of Controlled Motion. By W. L. Cowley. Decem- 
ber. 1928. Price 9 d. net. No. 1240 (Ae. 395). — Rolling and 
Sideslip Experiments on a Model Slotted Biplane of R.A.F. 
31 Section. By H. B. Irving, A. S. Batson and A. L. Maidens. 
February. 1929 Price Gd. net. H.M. Stationery Office, 
Kingsway, London, W.C.2. 

Aeronautical Research Committee Reports and Memoranda : 
No. 1228 (Ae. 3831. — Full-Scale Control Tests on Fokker 
F.YII 3M Monoplane. By J. K. Hardy. Nov., 1928. 
Price 9 d. net. No. 1230 (Ae. 385). — Pressure Plotting a 
Streamline Body with Tractor Airscrew Running. By 
C. N. H. Lock and F. C-. Johansen. Jan., 1929. Price 

I. ?. net. No. 1234 (Ae. 389). — Tests on Airship Models 
at Large Reynolds Numbers. Bv L. F. G. Simmons. Jan., 
1929. Price 8 d. net. H.M. Stationery Office, Kingsway, 
London, W.C.2. 

Aeronautical Research Committee Reports and Memoranda. 
No. 1238 (Ae. 393). — The Effect of Body' Interference on the 
Efficiency of an Airscrew. By C. N. H. Lock. December. 
1928. Price 6 d. net. No. 1239 (Ae. 394). — The Application 
of the Theoretical Velocity Field Round a Spheroid to 
Calculate the Performance of an Airscrew near the Nose of 
a Streamline Body. By C. N. H. Lock. December, 1928 
Price Ad. net. No. 1241 (Ae. 396). — Experiments on a series 
of Symmetrical Joukowski Sections. By A. Fage, V. M. 
Falkner, and W. S. Walker. April, 1929. Price Is. net. 
No. 1242 (Ae. 397). — The Force and Moment of an Oscillating 
Aerofoil. By H. Glauert. March, 1929. Price 9 d. net. 
No. 1243 (Ae. 398). — Wind-Tunnel Tests on a Symmetrical 
Aerofoil (Gottingen 429 Section). By' W. G. A. Perring, 
February, 1929. Price 4 d. net. H.M. Stationery Office. 
Kingsway, London, W.C.2. 

if $ & 

NEW COMPANY REGISTERED 

Ci. W. RUSH WORTH, LTD., Prime! Hill Garage, Colne. — Capital £2,000 
in £1 shares. Aeronautical, automobile, marine and general engineer*, 
manufacturers of and dealers in aircraft, balloons, motor cars. Director* 
VV. Rushworth and Nellie Rushworth, EasUield, Foulridge, motor deaPr 

J. Y. Rushworth. WellfiHd, B^nt Lane, Colne, salesman. 

m m x m 

AERONAUTICAL PATENT SPECIFICATIONS 

( Abbreviations : Cyl. = cylinder ; i.c. = Internal combustion ; in. = motor. 
The numbers in brackets are those under which the Specifications will 
be printed and abridged, etc.) 

APPLIED FOR IN 1928 

Published October 31, 1929 
20,017. H. C. H. Town-end. Aircraft. (320.131.) 

32,048. |. Haw. Screw-propellers. (300,501.) 

32,505. M. M. P. Cociiray. Toy aeroplanes. (308,768.) 

33,259. F.. A. PivrkYn. Heliroptcrs. (300,902.) 

37,000. H. Junkers. Driving-gear for propellers. (302,323.) 


FLIGHT, The Aircraft Engineer and Airships 

36, GREAT QUEEN STREET, KINGSWAY, W.f .2 
Telephone: Holbom3211. 

Telegraphic address : Truditur, Westcent, London. 


SUBSCRIPTION RATES POST FREE 


United Kingdom. 

s. d. 

3 Months 7 7 

6 „ 15 2 

12 30 4 


United States. 


3 Months 
6 „ 

12 „ 


?2.6 

$4.12 

58.24 


Other Countrie- 

s. 

3 Months 
6 ,, 16 
12 311 


* Foreign subscriptions must be remitted in British currency. 

Should any difficulty be experienced in procuring " Fligii 
from local newsvendors intending readers can obtain each iswa 
direct from the Publishing Office, .by forwarding remittance • ■ 
above. 

Cheques and Post Office Orders should be made payable to vu 
Proprietors of “ Flight ” 36, Great Queen Street, Kingsway. 
W.C.2, and crossed Westminster Bank. 
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MISCELLANEOUS ADVERTISEMENTS. 

Advertisements for this colu'ur should arrive at 
■his office by Tuesday, 12 oV noon, to insure insertion. 

Special PREPAID Rate : — 

18 WORDS or less, 3/-, then 2d. ££d. 

Display Caps Throughout, 1/6 per line. 
Situations Wanted ONLY. 18 Words, 1/6. 

1?d. per word after. 

AH Advertisements to a Box No. 1/- per insertion 
extra. 


PATENTS. 

S TANLEY, FOPPLEWELL & FRANCIS. I 
Chartered Patent Agents, .lessel Chambers, 

££ Chancery Ennr, London. W.C.2 Telephone: 
HolUoruffffyi; Telegrams: “Notions. London." 

A. P. THURSTON, P.Se., M.I.Mech.E., M.I.A.E., j 
F.R.Ae.S. 

P ATENTS, Trade Marks and Designs. — Bank 
Chambers, 329, High Holhoru. W.C 1 . Holboru 
2542. 

K ING’S PATENT AGENCY, LTD. Advice ( 
handbook and consultations irce. — 146a, | 

Queen Victoria Street. London E.C-4 'Phone: 
Central 0632. 


T he brooklands school of flying ltd. 

Brooklands Aerodrome 

Byfleet > 


CLOTHING. 

No Connection with any other Firm. 

S LEWIS'S. — The Old Finn ol Flying- Racing 
. and Motor Clothing l ame. 19 and 27, Carburton 
Street, Loudon, W.l. We wish our Thousands of | 
Customers to know wc have no connection with any 
other Firm. Flying Helmets, best Quality l ur 
trimmed, 14s. (id.. 1 12s. fid. ; All Leather Lined 
Chamois. IDs. fid., 12s. 6d. ; Flat Type Phones, 5s.; 
Metallic Tubing and Rubber Connection, 2s Hd. ; 

Y IVce and Adapter combined, 3s. 3d. ; White 
Flying Suit, 25s. fid. ; Ditto, with Lightning 
Fasteners, 35s. ; White Combination Suit. 14-.. 6d. ; I 
White Flying Helmet, (is. 6d. ; Featherweight type 
Goggles, fitted genuine Triplex Lenses, slightly- 
tinted, new W.D.. 7s. ; Ditto, tit ted genuine clear 
Triplex Lenses, 11s.; Aviation Mask Goggles, fitted 
genuine Tinted Triplex Lens?**, 14> fid. ; Ditto, fitted 1 
Tinted Triplex, 12s. fid.; Mcyrowitz Luxor Goggles, 
fitted with Triplex Unsplinterable Lenses, 40s.; R.A.F . 
Scarf, 5s. fid. each; Pilot’s Gauntlets, 12s. fid per 
pan . Suede Golf Jacket, best quality, ideal for 
flying, 50s. We are contractors to Foreign and 
Colonial Governments. — S. Lewis's, 19 and 27, 
Carburton Street, London, W.l, 

No Connection with any other Firm. 


W AIN* WRIGHT’S FLYING EQUIPMENT. — ! 

Wamwright Flying Helmet (passed by A. M.). i 
hard chamois, 22/6, in Black or Tan Fur- trimmed 
helmets, 12/fi, 15/6 White helmets, j>iquo or drill, | 
*2/6. Flat* type earphones complete with connec- 
tions and *' Y ” pieces, 12/6 Flying mask goggles, 
clear or anti-dazzle, 12/fi. Genuine R.A.F. Sidcots, 
57/fi Chrome Leather flying coats, 64/- to £8 8s. — 
Write for Catalogue. Wainwright's. 300-302, Euston 
Road, London, N.YV.l. ’Phone ; Museum 6280. 


T HE BROOKLANDS SCHOOL OF FLYING Ltd. 
Brooklands Aerodrome, 

Byfleet — F 


Ettd. ootr 30 year*. The Leading House for 

AVIATORS’ CLOTHING. 

Suppliers to National Flying Services. 
fine quality R.A.F. pattern Chrome Leather Coats, 
fleece lined, 105/- nrvd 120/-. Other styles from 85/-. 
Sidcot pattern Flying Suits, fitted with lur collar, 
(S. * White Flying Suits, 23/6. Super quality 
" htte or Khaki Flying Suits, fitted Zip fastener, 30/- 
an « 35/ . White or Khaki Flying Helmets, latest 
typ'-\ phone pockets, etc., 11/6. Approved Air 
Ministry pattern Helmet, best chrome leather, 
chamois lined, 22/6. Flying Helmets, all leather, 
fi*vce lined, 12/6 J fur trimmed, fleece lined. 22/6 I 
nitto, chamois lined, 25/- and 27/6. Lambswool 
I j Gauntlets, from 18/6. Fur- backed Gauntlets, 
' Wo °l lined, from 25/-. Finest Sheepskin 
v ' U lambswool lined, fitted Zip fastener, 

j. an >a 63/-. Genuine D.H. ’Phones, all metal, 
l,r j C -r COV f re *b 12/6. IVleyfowitz Luxor Goggles, 
triplex, clear or tinted, 40/**. Featherweight I 
-’ k ’**** tound or pear shaped, unsplinterable. 7/6. 

, ‘ l ' ,: Goggle, unsplinterable. fur or fleece lined. 

- 1 • best quality Suede Golf Jackets, Zip fastener, 
L, . Write for tuny illustrated Catalogue, 
Free. Goods sent 7 days’ approval, on receipt 
; i ".* or C.O.D. Special designs carried out, 

’ ’thons for quantities. 

D. LEWIS, 

''t. F. 124, Gt. Portland St., London, W.l. 
uscum 4314. T cl. Aviakit. Wcsio, London. 
^nch w at Birmineha-n. Liverpool & Sheffield, 


ALAN COBHAM AVIATION Ltd. 

150, New Bond 8treet f W.l. 

"Phone- Mayfair 2908. "Gram* : “Talaundar, London.*’ 
Surveyi conducted for Municipal authorise* 
and commercial undertakings. In addition to 
choo»ing the best possible site, we prepare a lay- 
out and can contract for complete equipment. 
AERODROME CONSULTANTS. 


AIRCRAFT CAMERAS. 

‘TANGLE” Aircraft Cameras and Equipment 
mZj Specialists in Air Photograph n \pparatuv Full 
particulars from tin* manufacturers and patentees, I 
Williamson Manufacturing Co.. Ltd., Litchfield 
Gardens, Wiltesdeu Green, London, N.W.lo. 'Phone 
(K)73 4 Willesden. 'Grams ; ” Kinetogram, Willroad, I 
London.” Contractor- to tin- Admiralty, Air Ministry, | 
War Office. 


SALES. 


ADVICE. 

1 he soundest advice comes from those 

with the longest EXPERIENCE. £ \ he 

greatest knowledge of aeroplanes is 

held by the PRACTICAL people who 
have had most to do with them. Any 
aeroplane purchased from the Brook- 
lands School of Flying is sold by men 
who have been flying, handling, and 
maintaining a-.rcraft continuously since 
the days of Bleriot. 

YOUR NEW AEROPLANE. 

This experience tells us that the MOTH 
is the finest aeroplane of its type ob- 
tainable. That is why we are SALES 
AND SERVICE AGENTS for MOTHS. 
And that is why YOUR aeroplane 
should be a MOTH. 

SERVICE. 

The way your aeroplane is treated dur- 
ing the first month’s flying will go a long 
way to deciding how it will treat its 

owner. WE OFFER ONE MONTH S 
FREE MAINTENANCE TO ALL 
PURCHASERS FROM US OF NEW 
MOTHS. 

TUmON. 

The most expert tuition obtainable is 
offered to purchasers of new MOTHS 
from US at REDUCED RATES 

USED AEROPLANES. 

Second-hand aircraft bought from us 
all hold Air Ministry Certificates of 
Airworthiness, and are flown and demon- 
strated by our own pilots. 

HIRE PURCHASE AND PART EX- 
CHANGE. 

Aircraft, new or second-hand, may he 
purchased from u« at the MOST 
FAVOURABLE HIRE PURCHASE 
RATES. Having the second-hand aero- 
plane and car market at our finger tips, 
we can offer the best allowances for 

part-exchanging CARS AND AERO- 
PLANES. 


BROOKLANDS SCHOOL 
OF FLYING, LTD., 

BROOKLANDS AERODROME, 

BYFLEET. 

Tellphonf. : Byfleet 436 & 437. 


Save time by using the Air mail. 


AIR TAXIS. 

A IK TAXIS, LTD., Stag Lane Aerodrome, 
Edgware. Phone : Colindale 6307. 

A EROFILMS LIMITED. Aerial Tours, Taxi 
Work, Aerial Photography, Air Survey. 
Colindale Avenue, Hendon, N.W.9. ’Phone : 
Colindale 6183 & 6184. 

B ritish air lines, ltd., croydon 

AERODROME. — Cabin monoplanes for charter, 
day or night, all machines fitted with wireless 
telephony. Our own private car picks you up any- 
where within a radius ol 25 miles, free of charge. 
’Phone: Fairfield 5824. Telegrams: Britalyne, Croydon 

N ational flying services ltd. (see page 

xxvi). Go by N.F.S., !/• a mile; 1/6 two 
passengers. 


FLIGHT TUITION. 

L earn to fly at thf. midland aero 

CLUB. Four tuition machines, two fully 
qualified expert Instructors. No waiting. — Par- 
ticulars. Hon. Secretary, '42, Villa Road, 
Hatidsworth. Birmingham. 

T hf dl hav tlland school of flying. 

Stag Latte Aerodrome. Kdgware, Middlesex. 
Fourteen machines Nine Moths, five advanced 
training machines. Seven Pilot Instructors, Lecture 
Classes, Restaurant and Recreation Pavilion. The 
largest and most up-to-date rivilian organisation 
tor flying tuition in the British Empire. 

C INQUE PORTS FLYING CLUB (Subsidised) 
WINTER RATES comroem < i si Ocl 6 
months' Sub. 31/6. Entrance Fee 21/- Monthly. Sub. 
21/-. Xu Entrance Fee. 7 of our members took “A” 
licences in 4 weeks ending Sept. 26. Under 2 hours 
1>\ car from London. Enlarged clubroom and bar. — 
Send 6d. ti> Hon. Ski .. H vthc, Kent, lor illustrated 
brochure, “ LEARN AT LYMPNE.” 

L EARN on latest types Gipsy Moth, Hermes Avian 
and Gipsy Bluebird lignt aeroplanes. Chief In- 
structor, Captain V. H. Baker. M.C. AFC — Aik- 
work Limited, Hestoix Air Park. Hayes 410. 

P hillips & powis school of flying. 

An "A” licence in the shortest time and the 
lowest cost at Reading. Personal attention, no 
waiting, concentrated instruction. Gipsy Moths. 
The School is very successful in turning out good 
pilots in a minimum of time. Write for particulars 
of recent successes. Special offer, trial lesson 12/6. 
45 minutes Paddington. - Heading Aerodrome. 
Phone: Scnning 114. 

N ational flying services i.td. (see page 

xxvi). Join N.F.S. Learn to fly. Fly when 
you wish. 


TUITION. 

W E offer sound instruction in Aeroplane Design, 
Fitting and Rigging, and Aero-Engine Fitting 
and Rigging ; also expert tr aining for Ground 
Engineers (Categories A. B, C and D). All instruction 
is by correspondence. Write to-day for our "Aero 
nautical Engineering” Booklet. — International 
Correspondence Schools, Ltd., 182, International 
Buildings, Kmgsway, London, W.C.2. 


T he brooklands school of flying ltd. 

Brooklands Aerodrome, 

B ytlcet . 


AVRO SPARES. 

A VRO S04K. SPARES. New Main Planes, 
Cowlings, Under-carriages, Skids, Tanks, etc. 
Send for separate list. — Coley, Ltd., Queen Elizabeth 
Road, Kingston-on-Thames. ’Phone 0365. 


REPAIRS AND OVERHAULS. 

D VV AVIATION CO., Brooklands Aerodrome, 
. Bvfleet 331. Storage, overhauls, recondition- 
ing. Lowest terms. 

A IK WORK LIMITED undertake all Aircraft and 
Engine Repairs and Overhauls. Fully qualified 
staff. Completely equipped service hangar. — Heston 
Airpark. Hayes 4 H). 


ACCOMMODATION. 

H ESTON AIR PARK. London’s most accessible 
Aerodrome. Perfect accommodation for private 
and commercial aircraft. Full service. Restaurant. 
— Airwokk Limited, Heston Air Park. Hayes 410. 


METAL PARTS. 

E VERY description of Metal Fittings for all kinds 
of Aircraft. Plate, Tube and Turning. Accuracy 
guaranteed. I hi Aytoun Engineering Works. 
Aytoun Road, Stock well, London, S.W. 


AVIATION INSURANCE. 

F OR INSURANCES of Every Description con- 
nected with Aviation, apply to Bray, Gibb & 
Co.. Ltd. 166, Piccadilly, London, W.l. Enquiries 

welcomed. 
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SITUATIONS VACANT. 


AVIATION BOOKS. 


SITUATIONS WANTED. 


G ROUND ENGINEER. Position with Owner 
Pilot advertised last week still vacant. Salary 
£0, with expenses when away. Must be single, keen, 
and thoroughly experienced in Radials. Must have 
had sole charge of engines. Fullest details, dates, 
and experience required. — BM/BR4F, London, 
W.C.l. 


I NSPECTORS required with all-round experience 
of Aircraft. Permanency for experienced men. 
Only the applications of well-qualified men will be 
considered. Applications will be treated m con- 
fidence. Apply “C," StlPEKMAKtSk Aviation 

Works, Southampton. 


S TUDENTS' RESULTS— the ACJD TEST ot 
TUTORIAL EFFICIENCY (I.Mech E., 
Inst. C.E., I.E.E., B.O.T., C. & G. Exams., etc.). At 
the 1928 and 1929 examinations (so (arheld) T.l.G.B. 
students achieved the Record Pass Figure of 94 7%. 
The T.l.G.B. way is the proved best way to success 
at examinations, to promotion, aud to careers of 
distinction in engineering. By taking it you will be 


practically certain of realising your ambitions. (See 
•‘THE ENC 


4GINEER’S GUIDE TO SUCCESS.") 

Write TO-DAY for a FREE copy of this 112-page 
book, which contains the widest selection ol 
engineering correspondence courses in the world, and 
state the • xam., braich or post that interests you. 

The T.l.G.B. Guarantees Training until Successful. 
The Technological Institute of Great Britain 
(Established 191/), 2-18, Temple Bar House, London, 
E.C.4. 


FINANCIAL. 


C APITAL REQUIRED for real assault on Light 
'Plane market. Lxpcnenced Aeronautical En- 
gineer, having investigated an extremely economical 
design for cabin monoplane, now wishes to build 
demonstration machine. Pull investigation from 
principals invited. — Box No. 8243, c/o Flight, 36. 
Great Queen Street. Kingsway, Loudon, W.C.2. 


FOR SALE. 

C OLEY LTD., AIRCRAFT SURPLUS. Main Oil 
Tanks, 10/-; Windscreen Frames and Brackets- 
without glass. 2 /-; K.L.G. Plugs F9 new, in maker's 
boxes, doz. 9/9 : Smith's Revolution Indicators, 600, 
2600 r.p.m., with 3 ft. drive, 22/6 ; Cross Levels, 1/6 ; 
Dashboard new spot lamps, 2v., length of wire, 1/9. 
Above postage paid. Free list obtainable. — Coley 
Lto., Ordnance Works. Queen Elizabeth Road, 
K irigxtou-on-Thames. 

F LIGHT” Vol. IV (complete) ; Veil. S (36 
copies). What offers? — Pedley, Ovenden 
House, Tenterden, Kent. 


F UR SALE. — Fireproof Bulkhead,, for 504K 
Avros. Passed A. I. D. — Box No. 1834. c/o Flight 
36, Great Quran Street, Kingsway, London, VV.C.2. 

I SLE OF WIGHT. Cowes, near Aviation Ground. 

Gentleman's well-built pre-war cottage. Suit 
R.A.F. ofticer. Two good reception, three bedrooms, 
kitchenette, excellent hot-water system, bath, b. and 
r., inside and out W.C.'s, garage, large garden. Cost 
£1,21X1, sacrifice for £95(J, or near offer for quick sale. 
Field opposite also available. — Owner, Northwood 
Cottage, Wyatt's Lane, Cowes, I.O.W. 


TO LET. 

N ear hanworth park aviation 

SCHOOL. Attractive freehold house to Let or 
Sell ; 4 bedrooms, large garden. — Particulars. Owner, 
" Brooklyn, ' ' Shelley, Ongar, Essex. 


AIR SURVEY. 


T he aircraft operating co„ ltd., 

8, New Square, Lincoln's Inn, London (Holboru 
8131), and Bulawayo, Southern Rhodesia; Cairo, 
Egypt ; Rio de Janeiro, South America. Contractors 
to the Ordnance Survey. Laboratories and Sub- 
sidiary Company for aerial photography in the British 
Isles, Aerokilms Ltd., Colindale Avenue, Hendon 
(Colindale 6183-6184). 

A IR SURVEY CO., LTD., 39, Grosvenor Place, 
S.W.l (Sloane 6048), Dum bum, Calcutta, and 
Monkey Point, Rangoon. 


" Flying.” 

By Lt.-Col. W. Lockwood Marsh, M.A. 


1/11 

Post Fret 

2/6 


“ The Poetry of Flight,” 

(Ad Anthology I 

By Stella Wolfe Murray 

Post Free 

“ The A B C of Flying,” 9 IQ 

By Lt.-Col. W. Lockwood Marsh, M.A. “/•* 

Pott Free 


“ International Aircraft Markings, 


Naval, Military and Civil.” ... 2/9 


Post Free 


(Illustrated in Colour.) 

“Pilot’s ‘A’ Licence,” 9/Q 

By John F. Leeming ... / *■ 

Poet Free 

“Aerobatic.,” C/A 

By Major Oliver Stewart, M.C. ... •'/ “ 

Foet Free 

“ The Art of Hying” C/C 

By Captain Norhan Macmillan ... oi/v 

Poet Free 

“ The Strategy and Tactics of Air 

Fighting,” £ /£ 

By Majoe Oliver Stewart, M.C. ... 

Poet Free 

“Dick Bird, Air Explorer.” 

A Book for Beys. h/fj 

By Fitzhugh Gkeen ... v/v 

Post Free 

u Learning to Fly/* C / 

By Frank A. Swoffkk, M.B.E. ... **/ 

A course of elementary flying instruction. 

Post Free 

“A B C of night,” fl / 

By W. Laurence le Page ... 

Pott Free 

“ War Birds,” C /. 

The Diary of an Unknown Aviator. ^ / 

Post Free 

“ Above the Bright Blue Sky,” 

(More .bout the War Birds.) Q L 

By E. W. Strings ... «/ 

Poet Fret 

“ The Law in Relation to Aircraft.” 

Bv Lawrence Arthur Wingfield, _ _ 

M.C, D.F.C., aud _ I 3 L 


Reginald Brabant Sfakkes M.C — 


' Woman and Flying,” 

By Ladv Heath and 

Stella Wolfe Murray 


Post Free 


“The Baghdad Air Mail.” 

By Roderic Hill, M.C., Sec. 


13/- 

Pott Fret 

... 18/6 

Pett Mi 

“The Zeppelins,” Ifi/Q 

By Captain Ernst A. Lehmann and 

Howard Mingos. . Post Free 

“The Air Annual of the British 01 /A 
Empire, 1929” 

Post Free 

Airplane Design & Construction,” 25/6 

Pott Free 


By Pomilio 


‘Aeroplanes, Seaplanes and Aero /Q 


“The Rigid Airship.” 

By E. H. Lewitt, B.Sc. 


Engines.” By Capt. P. H. Sumner... 

Post Free 

. 30/6 

Post Free 

“The Airplane Engine” ?fl/fi 

By Lionel S. Marks ... otV /V 
Post Free 

“Automobile and Aircraft Engines” O A IQ 

By Arthur W. Judge, Wh.S. ... ““ “ 

Pok Free 

“ Airplane Design." Vol. I. Q Q /*? 

By Edward P. Warner ... ofu/or 

Foet Free 


All above are obtainable upon application to : 

“FLIGHT” Office, 

36, Grsat Queen Street, Kingsway, W.G2 


G ENTLEMAN seeks position as representative 1 
Aeroplane or Flying Boat firm. 15 years' e> 
perienct in airrralt industry. Conversant with 1; ; 
to-date methods and modern requirements — li. 
No. 1831, c/o Flight, 36, Great Queen Sire. 
Kingsway. London, W.C.2. 


G ROUND ENGINEER. C.D., 24, well educate 
drive car. keep books, keen, energetic, studyi 
A.B, — WlNTON, 11, Grafton Street, Brighton. 


MACHINES & ENGINES FOR SALE. 

A UTHORISED Moth Agents. Immediate tiu- 
livery on payment of first deposit of 
which includes insurance, balance payable to suit 
customer’s convenience. Your old machine taken 
in part exchange. Write to the keenest Aircraft 
Agents — Phillips & Powis Aircraft (Rkadim. 
Ltd., Reading Aerodrome. ’Phone : Son mug 114 

N ational flying services ltd. (seep,,- 

xxvi). Quick deliveries. New f»r second 
hand aircraft. 


MODELS AND PARTS. 


A. E, JONES, LTD. 

The Original House for Model Aeroplanes and 
Accessories Quality always of the highest standard 
Price List free. — 97, New Oxford Street, London, 
W.C.l. Tel.: Temple Bar 3650. 

P ATENT MODEL MANUFACTURERS. LSw 
Lvmington Avenue, Wood Green, N.22, ii.v 
just the model you are looking for. See next weeks 
special display advertisement. ’Phone us, Tottenham 
3278, if you feel you cannot wait. 


P KACTK AL \ Horse Petrol Engine Castings, Part 
Tooled — 9/9 a set. Catalogue 3d — Madisons 
L ittleover Works, Derby. 

“ V ACTUS" WOOD MODEL PARTS for asseiu 
A. bling your own Model, l/40th scale, compJri 
in boxes with photograph, blue print, and imt ra- 
tions. I, D.H. ••Moth,” price 6/6, C.o.p. 

postage 6d. extra Series II. *’ Westland Widgeon, 
price 3/-, C.O.D., postage 6d. extra. Serif- III. 
“ Supcrmarme S.6,” price 8 /», C.O.D., postal** hd 
extra. Also Car Mascots of any type machine prn>- 
on application to W. H Lank, 162. Sydenham Ivm 
N orth, Croydon, Surrey. 


A BOOK ON MODELS. 


‘ The Design of Model Aeroplanes “ O / fl 

By F. J. Carr ... j/v 

Past Frit 


I 


Obtainable at “ FLIGHT ” Office, 

36, Great Queen Street. Kingiway. Vi -C.2. 


AUCTION. 


Bv Order of the Receiver lor the Debenture H.'lilrr, 
SV. C. Northcott, lisq.. F.C.A.. re E. R. Cal; in "p- 
Aerial I’atcnts Ltd. 

EDO WARE ROAD. 

T he lease of the premi.se> 

together with the 

PARACHUTE MANUFACTURER'S M k 
PLANT AND MACHINERY. 

60 silk parachute., harness, fabrics, linen tape -tit- ; 
etc. 

RANGES OP NEARLY NEW SINGER I'CWI.E 
SEWING MACHINES, 

LEATHER STITCHING MACH1NI 
eyelottiug machines, benches, stools, assemliini. 
stands, parachute boxes, scientific and dra'i'i 
instruments, cameras, and kine-projert. 

ENGINEERS' MACHINE TOOLS 
OXY-ACETVLENE WEI-DING PLAN 1 
ELECTRIC MOTORS, OFHCE FURNITl W»> 
desks, chairs, typewriters, 400 books and efl" '' 
which wilt be 
SOLD BY AUCTION 
by 

H. VV. SMITH & MOON 
ai No. 423a, Edgwaro Road, W., on Tllit-kk 
Nov. 14th, at 11.30 o'clock, in one or more >1 
Catalogues (when ready) from Messrs H ■ ti0 
Nokthcott & Co., Chartered Accountants, 6. ’ ,r \; 
Winchester Street, E.C.2 ; from Mes=i- “ 
i ppenheimer & Co., Solicitors, 1, Finsbury squa - 
E.C., and the Auction Offices, 6, Great 
Street. Bedford Row, W.C.L 


AERO WINDSCREENS 


“ INSHAW - TRIPLEX ” 

also 

CABIN FITTINGS 


a % 

INSHAW ACCESSORIES, LTD., \ 

Anion Works, I 

68 Farm Lane, Walham Green, Fulham. S.W.fe. '"•> J 


“FLIGHT” PHOTOGRAPHS (Copyright). 


BLACK AND WHITE, GLOSSY, UNMOUNTED 
6*x**...l/6 81x6*. ..3/6 10x8...3/6 13x10.. .4/6 20 x 16... 10 « 
DOUBLE THICKNESS, CREAM BASE, SEPIA TONED, 
UNMOUNTED:— 

10x8.. .6/- 12x10... 7/6 20 x 16... 21/- 

HAND COLOURED, IN OILS (GREY MOUNT):— 

20 x 15 (MOUNT 24 X 19) 31/6. 

FLIGHT Office, 36, Great Queen St., W1.C2 


Kindly mention " Flight ” when corresponding with advertisers. 
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The Short “Singapore” 
Rolls Royce Flying 
Boat after its 23,000 
miles Flight, piloted by 
Sir Alan Cobham. 


*3 The De Havilland 

to? 

“Hercules” Triple 
” Engine Commercial Bi- 
plane, as used on the 
*a London — India Air Route 

IO? 

Mm 

of Imperial Airways. 


Airscrew Co.’s Propellers 


INSIST ON AIRSCREWS 


/ *frBRID6fc x 

SURREY 


Wey bridge 705 
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Save time by using the Air Mail. 










The LARGEST AIRCRAFT IN THE WORLD 
IS FITTED WITH JUPITER ENGINES 


On October 21st the Dornier flying ship Do.X, 
fitted with twelve 525 h.p. Jupiter engines, carried 
out a test flight with a load comprising 169 
persons and fuel sufficient for 750 miles (1,200 Kms.). 
The speed reached was reported as 106 m.p.h. 
(170 Kms. per hr.). The total weight of the 
machine was over 50 tons ! 


= GIVE 5 
generously 

FOR 

YOUR POPPY 


nirh 

remembrance 
L DAY, . 


The “ Bristol ” Jupiter is designed and manufactured by 

THE BRISTOL AEROPLANE CO., LTD., FILTON, BRISTOL 


* 




